promoter element SIE. Electroporation of a tyrosine -phosphorylated peptide, 
which interferes with both the association of STAT to the receptor 
and STAT dimerization, inhibits tubule formation in vitro without 
affecting either HGF-induced 'scattering' or growth. The same result is 
obtained using a specific 'decoy' oligonucleotide that prevents 
STAT from binding to DNA and affecting the expression of genes 
involved in cell-cycle regulation (c-fos and waf-1) . Activation of signal 
transducers that directly control transcription is therefore required for 
morphogenesis . 
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The binding site for nuclear f actor-kappaB (NF-kappaB) is present at the 
promoter region of the germline Cepsilon gene, but there is little 
information on whether this factor is involved in regulating IgE synthesis 
by human B cells. Accordingly, we studied the role of NF-kappaB in germline 
Cepsilon transcription by using two human Burkitt's lymphoma B cell lines, 
DND39 and DG75 . In both cell lines, n-acetyl -L-cysteine (NAC) , a potent 
thiol antioxidant, inhibited the triggering of the nuclear expression of 
NF-kappaB by IL-4 and by anti-CD4 0 monoclonal antibody. Although IL-4 
activated signal transducers and activators of transcription (STAT) 6 
in addition to NF-kappaB, NAC treatment or the transfection of decoy 
oligodeoxynucleo tides for NF-kappaB or STAT6 only partly blocked 
IL-4-induced germline Cepsilon transcription. However, these two 
decoy oligodeoxynucleotides together almost completely 
abrogated IL-4-induced germline Cepsilon transcription. Of note, 
CD40-mediated enhancement of IL-4-driven germline Cepsilon transcription 
was markedly decreased by NAC or by a decoy 

oligodeoxynucleotide for NF-kappaB. The effect of NAC was also 
examined on deletional switch recombination underlying the isotype sivitch 
to IgE. NAC inhibited the generation of Srau/Sepsilon switch fragments in 
normal human B cells costimulated with IL-4 and anti-CD40 monoclonal 
antibody. It also abolished IL-4-induced upregulation of CD40 but promoted 
upregulation of CD2 3 . These results suggest that coordination of NF-kappaB 
and STAT6 may be required for induction of germline Cepsilon transcription 
by IL-4, and that CD4 0 -mediated NF-kappaB activation may be important in 
regulating both enhancement of germline Cepsilon transcription and class 
switching to IgE. 
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Hepatocyte growth factor (HGF) induces a three-phase response leading to 
the formation of branched tubular structures in epithelial cells. The HGF 
receptor tyrosine kinase works through a Src homology (SH2) docking site 
that can activate several signalling pathways. The first phase of the 
response (scattering) , which results from cytoskeletal reorganization, loss 
of intercellular junctions and cell m.igration, is dependent on 
phosphatidylinositol-3 -OH kinase and Rac activation. The second phase 

(growth) requires stimulation of the Ras-MAP kinase cascade. Here we show 
that the third phase (tubulogenesis) is dependent on the STAT 

pathway. HGF stimulates recruitment of Stat -3 to the receptor, 
tyrosine phosphorylation, nuclear translocation and binding to the specific 
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A connection between transcription and DNA repair was demonstrated 
previously through the characterization of TFIIH. Using filter 
binding as well as in vitro transcription challenge 
competition assays, we now show that the promoter recognition 
factor^ TATA box-binding protein (TBP) /TFIID binds 

selectively to and is sequestered by cisplatin- or UV-damaged DNA, either 
alone or in the context of a larger protein complex including TFIIH. 
Computer-assisted 3D structural analysis reveals a remarkable similarity 
between the structure of the TATA box as found in its TBP complex and that 
of either platinated or UV-damaged oligonucleotides. Thus, cisplatin- 
treated or UV- irradiated DNA could be used as a competing 
binding site which may lure TBP/TFIID away from its normal 
promoter sequence, partially explaining the phenomenon of DNA 
damage -induced inhibition of RNA synthesis. Consistent with an involvement 
of damaged DNA-specific binding of TBP in inhibiting 
transcription , we find that microinjection of additional TBP in 
living human fibroblasts alleviates the reduction in RNA synthesis after UV 
irradiation. Future anticancer drugs could be designed with the 
consideration of lesion recognition by TBP and their ability to reduce 
transcription . 
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The rate-limiting step in melanogenesis is catalyzed by tyrosinase a 
multifunctional enzyme encoded by the albino locus. We have previously 
reported that depletion of protein kinase C by long-term treatment of 
B16 mouse melanoma cells with phorbol dibutyrate (PDBu) prevented cell 
density-dependent melanogenesis. This was accompanied by a lack of 
induction of tyrosinase protein and mRNA. We report here the effect of PDBu 
on the functional activity of the mouse tyrosinase promoter by reporter 
gene assay and its effect on the binding of nuclear proteins from B16 
cells to the "M-box" region of the mouse tyrosinase promoter Short-term 
PDBu treatment of B16 cells transfected with a mouse tyrosinase 
promoter-luciferase construct resulted in increased reporter gene activity 
while long-term PDBu treatment inhibited reporter gene activity. 
Using an oligonucleotide containing the M-box and its flanking 
residues in electrophoretic mobility shift assays, we found a 
density-dependent change in the pattern of DNA-protein complexes. One 
complex was found to be negatively regulated by long-term PDBu 
treatment. Competition experiments with various mutated 
oligonucleotides demonstrated that both the M-box and flanking 
residues are important for nuclear protein binding. The complex whose 
formation was inhibited by long-term PDBu treatment was shown to 
contain the basic helix-loop-helix leucine zipper protein 
microphthalmia-associated transcription factor (MITF) . These 
results suggest that chronic PDBu treatment might inhibit tyrosinase 
expression (and subsequent melanogenesis) by affecting the amount or 
function of MITF. 
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Insulin-like growth factor-I (IGF-I) plays a key role in skeletal 
growth by stimulating bone cell replication and differentiation. We 
previously showed that prostaglandin E2 (PGE2) and other cAMP-activatinq 
agents enhanced IGF-I gene transcription in cultured primary rat 



osteoblasts through promoter 1, the major IGF-I promoter, and identified a 
short segment of the promoter, termed HS3D, that was essential for hormonal 
regulation of IGF-I gene expression. We now demonstrate that 
CCAAT/enhancer-binding protein (C/EBP) delta is a major component of 
a PGE2 -stimulated DNA-protein complex involving HS3D and find that 
C/EBPdelta transactivates IGF-I promoter 1 through this site. 
Competition gel shift studies first indicated that a core C/EBP 
half-site (GCAAT) was required for binding of a labeled HS3D oligomer 
to osteoblast nuclear proteins. Southwestern blotting and UV-cross-linking 
studies showed that the HS3D probe recognized a approximately 3 5-kDa 
nuclear protein, and antibody supershift assays indicated that C/EBPdelta 
comprised most of the PGE2 -activated gel-shifted complex. C/EBPdelta was 
detected by Western imraunob lot ting in osteoblast nuclear extracts after 
treatment of cells with PGE2 . An HS3D oligonucleotide 
competed effectively with a high affinity C/EBP site from the rat 
albumin gene for binding to osteoblast nuclear proteins. 
Co-transf ection of osteoblast cell cultures with a C/EBPdelta expression 
plasmid enhanced basal and PGE2 -activated IGF-I promoter 1-lucif erase 
activity but did not stimulate a reporter gene lacking an HS3D site. By 
contrast, an expression plasmid for the related protein, C/EBPbeta, did not 
alter basal IGF-I gene activity but did increase the response to PGE2 . In 
osteoblasts and in COS-7 cells, C/EBPdelta, but not C/EBPbeta, 
transactivated a reporter gene containing four tandem copies of HS3D fused 
to a minimal promoter; neither transcription factor stimulated 
a gene with four copies of an HS3D mutant that was unable to bind 
osteoblast nuclear proteins. These results identify C/EBPdelta as a 
hormonally activated inducer of IGF-I gene transcription in 
osteoblasts and show that the HS3D element within IGF-I promoter 1 is a 
high affinity binding site for this protein. 
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Feapi^es characteristic to rheumatoid joint destruction, including 
syijjeKrial overgrowth and bone resorption, are experimentally produced Iby 
atfgmenting c-fos gene expression. We tested here if arthritic joi^nt 
destruction was inhibited upon inactivation of the c-fos/AP-1 signal jby 
administering short double-stranded AP-1 DNA oligonucleotides / 
into mice with collagen-induced arthritis to compete for the / 
binding of AP-1 in vivo at the promoter binding site. / 
s^thritic joint destruction was inhibited in a sequence -specific and 
d&s.^^ependent manner by oligonucleotides containing the 
sequeitc'e — ^Theoligonucleotides inhibited gene expression alj^he 
transcriptional twe4..__JJucleotide sequences besides AP-J^^^JrSo appeared to 
be important structurally r6~r-l3inding--©f--Ai'-l-eflTtTrT3IJAand for the 
stability of oligonucleotides against nucleases. Immunohistochemical 
chase experiment administering biotinylated oligonucleotides 

into arthritic mice showed that AP-1 oligonucleotides reached the 
inflamed joint. Thus, activation of c-fos/AP-1 appears essentially 
important in arthritic joint destruction. 
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In the absence of detectable viral proteins, expression of the 
latency-associated transcripts (LATs) is likely regulated by cellular 
factors during latent infection of neurons with herpes simplex virus 
type 1. The amounts and activation states of these factors may in 
^"^l^ ^^S^l^ted by extracellular regulatory factors. Consistent 

with this hypothesis, we have recently demonstrated that LAT expression is 
significantly enhanced by nerve growth factor (NGF) and sodium 
butyrate (NaB) in neurally derived PC12 cells. With the ultimate goal of 
Identifying trans -acting cellular factors involved in regulating LAT 
expression during latency, we have attempted to identify the cis-acting 
elements to which these putative cellular factors bind by 
characterizing the LAT promoter and a series of 5' promoter deletion 
mutants m PC12 cells following treatment with the LAT-enhancing 
agents NGF and NaB. Transient expression assays demonstrated that distinct 
CIS -acting sequences mediate basal and induced LAT promoter expression 
^ctivity m PC12 cells is mediated by two elements: a negative 
°7 ""^^^ between -435 and -270 and a positive element between 

-240 and -204. The positive element contains binding sites for 

resemh?^n^-^-^^ii^^^i^^- §£.^1.^ whereas the negative element bears some 

resemblance- co Kno^n neuron-specific silencer elements. In contrast to 
casai expression, maximum induction of the LAT promoter by NGF and NaB 
IT^'tlfl ^h'^''^''^^^ ^^tween -159 and -81. Using gel mobility shift assays, 
we have identified three sets of protein-DNA complexes that bind to 
tnis 78-bp region and shown by competition analysis that 
banding is specific. The abundance and mobility of these complexes 
were altered by treatment with NGF or NaB. The nucleotide sequences 
to which these complexes bind were fine mapped by competition 

analysis with oligonucleotide probes containing substitution 
mutations. The target sequences identified exhibit no homology to 
binding sites of known transcription factors. These 

inIuc??on"^''f complex formation in vitro and for maximum 

induction of the LAT promoter by NGF and NaB in transient expression 
assays. The protein complexes that form with target sequences likely 
participate m the regulation of LAT expression in response to 
physiological stimuli in neurons in vivo 
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The^ transferrin receptor promoter is responsive to growth factors 
and mitogens. This induction is a delayed response and does not occur until 
several hours after stimulation of quiescent cells by mitogens. The results 
described here show that the transferrin receptor promoter is also 
activated by treatment with ultraviolet (UV) light. Activation of the 
promoter by UV light is dose dependent and requires the same cis-acting 
elements that are activated in response to serum and other mitogens. As 
with serum stimulation, activation of the promoter by UV light is a delayed 
event and is not initiated until 5 h after treatment. This coincides 
with^ the induction of nuclear factors that bind with 
specificity to the required cis-acting elements. A major GC-box 
binding factor induced by UV light is also induced by serum and 
has been shown to be supershifted by antibodies to the Spl 
transcription factor. 
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We have studied the in vitro interactions of a promoter fragment of the 
rabbit uteroglobin (UG) gene with endometrial nuclear factors from 
either control rabbits or progesterone- treated animals, a 
treatment that induces the transcription of the gene in the 
endometrium. Nuclear factors from liver, which does not express UG, 
were also compared. Using DNase I f ootprinting, several protected zones 
were observed on the promoter; some of these were common to all three 
nuclear extracts, whereas others seemed to be specific to progesterone 
treated endometrium. One of these footprints was over the TATA box 
region. A 28-bp synthetic oligonucleotide encompassing the sequence 
of that region was used as a probe in electrophoretic mobility shift assays 
(EMSA) and UV-crosslinking assays. In EMSA experiments, endometrial nuclear 
extracts, but not liver extracts, generated a major retarded complex that 
was strongly increased following progesterone stimulation. 

Competition experiments with unlabeled mutated versions of the probe 
showed that sequences 3' downstream from the TATA box (but not this motif) 
were responsible for the formation of the complex. UV-crosslinking 
experiments indicated that the probe interacted with two 
progesterone -dependent nuclear proteins of 55 and 60 kDa, different from 
the TATA box-binding protein. The results suggest that progesterone 
induction of the UG gene in the endometrium might be mediated by both 
general and tissue -specif ic nuclear factors. 
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The response of the epidermal growth factor (EGF) receptor gene to 
phorbol 12-myristate 13 -acetate (PMA) was analyzed using nuclei and nuclear 
extracts prepared from PMA-treated KB cells. Transient transfectlon 
assays and nuclear run-off experiments showed that PMA increased EGF 
receptor gene transcription. Cell-free transcription with 
promoter mutants revealed that the region of the promoter containing 
nucleotides -150 to -16 was sufficient for PMA inducibility . A promoter 
fragment containing nucleotides -167 to, -105 showed increased binding 
of a factor present i-n extracts prepared from PMA-treated 
cells. When this factor was partially purified by column 
chromatography, it showed specific PMA-dependent binding to an EGF 
receptor promoter fragment. This binding was competed by an 
SV40 fragment containing binding sites for Spl, API, and AP2 . 
Purified AP2 was used in DNase I footprinting experiments to show that this 
factor can bind to the EGF receptor promoter. 
Oligonucleotides corresponding to the AP2 binding sites 

found in the EGF receptor promoter showed the ability to bind AP2 
and compete for the binding of a factor induced by PMA 
treatment . The addition of AP2 to nuclear extract resulted in 
increased transcription from the EGF receptor promoter. These results 
demonstrate that AP2 can activate EGF receptor gene expression and may 
mediate the PMA response of this gene. 
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Antisense inhibition of the RelA subunit 
transcription factor (but not the NFKBl subunit) 
pronounced inhibition of tumor cell growth in vitro and 
of either subunit, however, results in inhibiti 
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Hoffman-La Roche Inc., 



ivo. Inhibition 
of the heterodimeric 



NF-kappa B complex in antisense- treated cells. Either of the subunits 
of NF-kappa B can form homo- or heterodimers with other members of the Rel 
oncogene family. In an effort to decipher the role of homo- vs 
heterodimeric NNF-kappa B in regulating tumor cell growth, we have used a 
decoy approach to trap these complexes in vivo. Using double-stranded 
phosphorothioates as a direct in vivo competitor for homo- vs 
heterodimeric NF-kappa B, we demonstrate that decoys more specific to RelA 
inhibit growth tumor cell growth in vitro. We demonstrate that RelA, either 
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The hypoxia -inducible factor-1 (HIF-1) was f irst_dess:rifeed as a DNA 
binding activity that specifically recognizes arC ^ bp mo^ j^i known to 
be essential for hypoxia -inducible erxthropj^iei-iiLSene transcription. 
Subsequently HIF-1 activity has also been found in cell lines which do not 
express erythropoietin, suggesting that HIF-1 is part of a widespread 
oxygen sensing mechanism. In electrophoretic mobility shift assays HIF-1 
DNA binding activity is only detectable in nuclear extracts of cells 
cultivated in a low oxygen atmosphere. In addition to HIF-1, a constitutive 
DNA binding activity also specifically binds the HIFl probe. 
Here we report that CRE and API oligonucleotides efficiently 
competed for binding of the HIFl probe to this constitutive 
factor, whereas HIF-1 activity itself remained unaffected. Monoclonal 
antibodies raised against the CRE binding factors ATF-1 and 
CREB-1 supershifted the constitutive factors ATF-1 and CREB-1 
supershifted the constitutive factor , while Jun and Fob family 
members, which constitute the AP-1 factor , were immunologically 
undetectable. Recombinant ATF-1 and CREB-1 proteins bound HlPl probes 
either as homodimers or as heterodimers , indicating a new binding 

specificity for ATF- l/CREB- 1 . Finally, reporter gene assays in HeLa cells 
treated with either a cAMP analogue or a phorbol ester suggest that 
the PKA, but not the PKC signalling pathway is involved in oxygen sensing. 
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The platelet-derived growth factor (PDGF) A-chain has been 
implicated in the initiation and progression of vascular occlusive lesions. 
The elements in the human PDGF-A promoter that mediate increased expression 
of the gene in vascular endothelial cells have not been identified. A 
potent inducer of PDGF-A expression in endothelial cells is phorbol 
12-myristate 13-acetate (PMA). 5 ' -Deletion and transfection analysis 
revealed that a G+C-rich region in the proximal PDGF-A promoter is required 
for PMA- inducible gene expression. This region bears overlapping consensus 
recognition sequences for Spl and Egr-1. PMA induces Egr-1 mRNA expression 
within 1 h, whereas PDGF-A transcript levels increase after 2-4 h. 
Constitutive levels of Spl are not altered over 24 h. A specific 
nucleoprotein complex is formed when an oligonucleotide bearing the 
G+C-rich element is incubated with nuclear extracts from PMA-treated 
cells. The temporal appearance of this complex is consistent with the 
transient increase in Egr-1 transcripts. Antibodies to Egr-1 completely 
supershift the PMA- induced complex. Interestingly, increased nuclear levels 
of Egr-1 attenuate the ability of Spl to interact with the 
oligonucleotide, implicating competition between Egr-1 and Spl 
for the G+C-rich element. Binding studies "'with recombinant, proteins 



demonstrate that Egr-1 can displace Spl from this region. Insertion of the 
G+C-rich element into a hybrid promoter-reporter construct confers PMA 
mducibility on the construct. Mutations that abolish Egr-1 binding 
also abrogate expression induced by PMA or overexpressed Egr-1 These 
findings demonstrate that PMA-induced Egr-1 displaces Spl from the G+C-rich 
element and activates expression driven by the PDGF-A proximal promoter in 
endothelial cells. The Spl/Egr-1 displacement mechanism may be an important 
regulatory circuit in the control of inducible gene expression in vascular 
endothelial cells. 
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^ we have previously shown that both pituitary gonadotropins and forskolin 
induce progesterone receptor (PR) messenger RNA expression at the level of 
transcription m granulosa cells of the rat ovary. To determine the 
DNA regulatory elements that are important for cAMP-induced 

°^ ^ene in the ovary, we examined the 

cAMP-induced activity of promoter sequences in rat granulosa cells 



transfected with various fusion 



constructs containing PRB promoter 



sequences linked to the lucif erase reporter gene. When cells were 
transfected with a luciferase fusion construct containing the 1375-base 
^^i"". 7 flanking region of the rat PRB gene, forskolin treatment 
substantially increased luciferase activity. Analysis of a series of 
5 -deletion mutants indicated that a minimal PRB promoter containing 116 
base pairs of upstream sequence (-116/3) was sufficient to increase 
luciferase activity in response to forskolin in transfected rat granulosa 
Ts lTTrr^tr°'"°T'' ^ cons^^ CCAAT site in reverse orientation 

t..^ ■ ^ consensus Qc bo^ (5 ' -GGGGCGGGCC- 3 ' 1, but no known 

cAMP-responsive element. Site-sfeTTT mu^taEi bn of the GC box notably 
decreased both basal and cAMP-induced activity of this minimal PRB 
promoter. In addition, site-specific mutation of the CCAAT binding 
site withm this proximal promoter of the PRB gene substantially 
decreased cAMP-induced activity, but did not significantly affect the basal 
activity of this promoter. Either mutation alone failed to abolish cAMP 
inducibility. In contrast, double mutation of both the GC box and the CCAAT 
^i^^K^^ abolished CAMP inducibility, suggesting that the GC box and 
the CCAAT box act together to mediate cAMP-induced transcription of 
the PRB gene. Gel shift analysis shows that the minimal PRB promoter 
sequences form multiple complexes with nuclear proteins of granulosa cells 
all of which are specifically competed by oligonucleotides 
containing the GC box and the CCAAT box. Taken together, our results 
suggest a functional role for transcription factors 
binding _ the GC box and the CCAAT box in mediating cAMP- induced 
transcription of tiie rat PRB promoter in rat granulosa cells 
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spermJtogenic ^ceSs^'^^f ter^qoss^^o?^^°^!^°^ genomic level 

12, and 19 weeks), the sie^matoaoSa] ^^ff'"^"' ^^^^^^^ times (8, 

weeks. The function of ^hifggffg " aenf '^^^ ^ ^ ^^ ^^ ^o rest for 2 to 
pachytene s^ern^.tocyte^^^^^-^^J^^^^I^^ in the repopulatL 
oligonucleotides for the H4GP bindina sI^^^T^^^^ sequences of th 
synthesized by an abt n^A ? sites 1 and 2 were 

spermatocytes (CPS) ^'were obtriner^b" "^^^ ^^^^^^ pachytene 

mS^f'^^':!"^ ^-^d for ti; prlarafion^"^^'^"?^' elutriation"^ and 

(NPE) . The NPE interaction with the ml frtl^°\ .'''"'^^^^'' protein extracts 
by an electrophoresis mobility shm ^?r ?^ ^'""^ ' °^ ^ was studied 
revealed ten major gel shift bands for site ^ i^"^""' " ^'^^^ ^^^h NPE-CPS 
unlabelled DNA fragments competed with 6 of\H k^'.""^^ presence of extra 
weeks recovery from 8, 12 aid i q I ^^""^^ " ^^^er 2 to 4 

NPE-RPS failed to shift fou^ bands lb "^^'^^^f So^sypol treatment, 
suggested that gossypol trLt™^^^ (b through e) in site 1. These results 
factors for interaction with s?;^! 00^^"^ transcription 
demonstrated in NPE that interJr^.H ?! ^°"trary, no effect was 
treatment did not change ^he^^Ic^SS.e^s^^^^^c^^ L 
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2'^'7,8-tetrachlorodibenzo-p-dioxin rrrnni 
lymphocyte immunoglobulin pLd^cSon tSo,oh'"'''' ""^^^"^ human B 

study investigated the effLt of tcSd ^ unknown mechanism. This 

human B lymphocyte cell liL NoShern'^'g^or'^". °' ■ ^ene in a 
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These results suggest that the AhR could interfere with BSAP-stimulated 
CD19 gene transcription by competition for a common DNA 
binding site. 
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Activation of liver Ito cells is characterized by increased 
proliferation, f ibrogenesis , loss of cellular retinoid and change of 
cell-shape. Here, we have described fundamental differences between freshly 
isolated Ito cells (FIC) and long-term cultured Ito cells (LTIC) . This 
process of activation correlates with the absence of expression of Pro 
alpha 1(1) gene in FIC. LTIC expressed abundant transcripts of Pro alpha 
1(1) gene. Nuclear run-off experiments showed the inability of FIC to 
support Pro alpha 1(1) RNA transcription while LTIC transcribed it 
greater than 5 -fold as compared with FIC. Transforming growth factor 
beta (TGF beta) -treated LTIC had a preferential increase in the rate 
of Pro alpha 1(1) gene transcription as compared with control LTIC. A 
human collagen type I promoter-enhancer construct (pCOL-KT) [Thompson, 
Simkevich, Holness, Kang and Raghow (1991) J. Biol. Chem. 266, 2549-2556] 
was readily expressed in LTIC but failed to be expressed in FIC. 
Furthermore, TGF beta treatment of LTIC resulted in an increased 
expression of pCOL-KT. The deletion of an activator protein-1 (AP-1) 
binding site (+598 to +604) in the 360 bp enhancer region of 
pCOL-KT (S360) caused decreased expression of the CAT reporter gene, 
suggesting that this bonafide AP-1 site can, at least in part, mediate the 
transactivation effect of TGF beta. Using DNAase I protection, we 
demonstrate a single foot-print located at +590 to +625 in the 8360 
fragment; nuclear extracts prepared from TGF beta- treated LTIC 
exhibited greater activity of these AP-1 binding proteins. Gel 
mobility assays corroborated and extended the footprinting observation. No 
AP-l-binding activity was found in the nuclear extracts of FIC. 
Double-stranded oligonucleotides containing the consensus AP-1 motif 
were able to compete out the binding; consensus NF-1 motif 
oligonucleotides failed to do so. The preincubation of nuclear 
extracts from control and TGF beta- treated LTIC with antibodies 
against c-jun and c-fos rendered a reduced binding of AP-1 proteins 
to the target S360 fragment. 
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(T3) in P19 teratocarcinoma cells is accompanied by preferential 
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When treated with T3 , P19 cells differentiate into 
ultrastructurally proven cardiac myocytes and express the cardiac 
ventricular specific marker ventricular myosin light chain 2V. This 
differentiation is irreversibly induced in culture during the first 48 hrs 
of exposure to T3 . We studied the binding of P19 -indigenous 
transcription factors of the Steroid-Thyroid-Retinoic 
superfamily of nuclear receptors to oligonucleotide response elements 
bearing direct, inverted and palindromic repeats of the consensus sequence 
RGG(T/A)CA. Electrophoretic mobility shift assays showed a preference in 
T3-treated P19 cells for binding RGG (T/A) CA "half sites" in 
direct repeat orientation separated by 4 base pairs. The specificity of 
binding was confirmed in competition experiments. This finding 
suggests that target genes bearing thyroid response elements spaced by 4 
base pairs in their promoter regions play an important role in the cardiac 
differentiation induced by T3 in P19 teratocarcinoma cells. 
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To elucidate regulatory mechanism (s) underlying differentiation of 
osteoblasts, we examined involvement of helix-loop-helix (HLH) -type 
transcription factors in osteoblast-specif ic expression of a 
phenotypic marker gene which encodes osteocalcin, a major noncollagenous 
bone matrix protein, exclusively expressed in osteoblasts. Overexpression 
of a dominant negative HLH protein, Id-1, decreased the activity of the 
1.1-kb osteocalcin gene promoter cotransf ected into rat osteoblastic 
osteosarcoma ROS17/2.8 cells. Analysis of deletion mutants revealed that a 
264-bp fragment of osteocalcin promoter (-198 to +66) was sufficient for 
the Id-1 -dependent suppression. Furthermore, the activity of the same 
promoter fragment (-198 to +66) was enhanced when antisense Id-1 expression 
vector was cotransf ected . This osteocalcin gene promoter region contains 
two sites of an E-box motif, a consensus binding site for HLH 
proteins, which we refer to as OCEl (CACATG, at -102) and 0CE2 (CAGCTG, at 
-149) , respectively. Mutagenesis in OCEl but not 0CE2 led to greater than 
50% reduction in transcriptional activity of the osteocalcin gene promoter. 
Electrophoresis mobility shift assay indicated that factors in 
nuclear extracts prepared from ROS17/2.8 cells bound to the 3 0 -bp 
oligonucleotide probe containing the E-box motif of OCEl. This 
binding was competed out by OCEl oligonucleotide but 
neither by OCmEl oligonucleotide in which E-box motif was mutated nor 
by 0CE2 . The OCEl -binding activity in the nuclear extracts of 
ROS17/2.8 cells was reduced by 70% when bacterially expressed Id-1 protein 
was added to the reaction mixture, suggesting the involvement of HLH 



proteins in the DNA/protein complex formation. In contrast to the 
osteoblast-like cells, OCEl -binding activity in the nuclear extracts 
of C3H10T1/2 fibroblasts was very low. However, when these fibroblasts were 
treated with recombinant human bone morphogenetic protein-2 which 
induced expression of osteocalcin as well as other phenotypic markers of 
osteoblasts, OCEl-binding activity was increased approximately 
40-fold, indicating that OCEl would be involved in the tissue-specific 
expression of the osteocalcin gene. These findings indicated for the first 
time that osteoblast-specif ic gene transcription is regulated via the 
interaction between certain E-box binding transcription 
factor (s) in osteoblasts and the OCEl sequence in the promoter region 
of the osteocalcin gene. 
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The tumor necrosis factor alpha (TNF-alpha) promoter contains an 
AP-l/CRE-like binding site, TGAGCTCA. AP-1 elements generally 
transduce signals involving protein kinase C; the CRE site mediates a cAMP 
response, involving protein kinase A. Thus, this element has the potential 
to receive signals through divergent signaling pathways. Nuclear protein 
binding studies using extracts from THP-1 monocytic cells 
treated with lipopolysaccharide (LPS), which stimulates, or 
dexamethasone (Dex) or pentoxifylline (PTX) , which inhibit TNF production 
respectively, suggest that two low-mobility complexes could be involved iA 
regulation through this promoter region. PTX and Dex increase binding 
of both these complexes compared with untreated cells; approximately 2 
hours after LPS induction, the upper complex becomes undetectable. This 
upper complex is composed of ATF2 (activating transcription 
factor 2, a cyclic AMP responsive element binding protein) 
homodimers; the lower is a heterodimer of jun/ATF2. LPS induces c-jun and 
thus may enhance formation of jun/ATF2 complexes, which could be activating 
complexes. In this case, the simultaneous presence of both complexes, which 
would occur m the presence of Dex or PTX, could reduce the amount of TNF 
transcription through competitive binding . Through in 
vitro competitive binding studies comparing the binding 

affinities of the TNF promoter sequence and a consensus CRE, we further 
suggest how variation of endogenous binding sequences from consensus 
may be an important property for regulatory control of particular genes. 
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Cathepsin D is an estrogen (17 beta-estradiol , E2 )- inducible lysosomal 
^ putative estrogen receptor (ER) -Spl-like sequence 
(GGGCGG(n)23ACGGG) has been identified in the non-coding strand of the 
cathepsin D promoter (-199 to -165), and electromobility shift assays of 
nuclear extracts from MCF-7 and HeLa cells confirm that both the ER and Spl 
protein bind to 32P-labeled ER/Spl oligo. For example, nuclear 
extracts from MCF-7 cells bind to the 32P-labeled ER/Spl oligo- 
however, ER/Spl binding can be decreased by selectiv4 
competition with excess unlabeled estrogen responsive element and Spl 
oligos, immunodepletion with ER or Spl antibodies, and by treating 
cells with ICI 164,384, an antiestrogen which inhibits formation of ER 
homodimer. Moreover, E2- induced chloramphenicol acetyltransf erase (CAT) 
activity m MCF-7 cells cotransfected with a human estrogen receptor 
expression plasmid and a plasmid containing an ER/Spl sequence cloned 
upstream to a thymidine kinase promoter and a CAT reporter. In cotreatment 
studies, ICI 164,384 inhibited E2 -induced CAT activity. In contrast E2 did 
not induce CAT activity in MCF-7 cells transfected with plasmids containing 
mutations m the ER or Spl segments of the ER/Spl oligo, thus confirming 
that both cognate binding sites are required for estrogen 
responsiveness. 
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The most potent, physiologic activator of proopiomelanocortin (POMC) gene 
transcription is corticotropin releasing hormone (CRH) and increased 
intracellular cAMP is critical for this effect. The 5 '-flanking region of 
the murine POMC gene has several potential binding sites for 
regulatory proteins. To characterize the region between nucleotides -141 
and -106, which includes a TRE-like site and an adjacent AP-2 consensus 
sequence, and to study its role in signal-transcription coupling, gel 
mobility shift assays and transient expression of CAT chimeras were 
performed. In transient transf ections of AtT-20 cells with pCATp- 14 1/ - 106 , 
CRH treatment led to significant increases in CAT expression compared 
with CRH treatment of cells transfected with the enhancerless vector 
However, no response to direct activation of cAMP dependent protein kinase 
kinase C was detected. Despite the high homology of the sequence 
-137/-131 to the consensus AP-l binding site (TRE), the nuclear 
factor (s) m AtT-20 cells binding to this region appears to be 
different than authentic AP-l since neither a competitor 
oligonucleotide having the authentic TRE sequence nor antibodies 

""^ affected the gel shift pattern of a probe having the 

'vnlr sequence. We conclude that the -141 to -106 region of the murine 

PUML gene contains a functional CRH responsive element and that second 



messenger systems that transduce the CRH signal to this element do not 
exert their actions solely through activation of PKA or PKC . 
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Hemophilia B-Leyden is characterized by the gradual amelioration of 
bleeding after the onset of puberty. All Leyden phenotype mutations found 
to date lie withm the Leyden-specif ic region, which spans roughly nt-40 to 
+20 m the 5' end of the human factor IX gene. With HepG2 cell 
nuclear extracts, the Leyden-specif ic region and its immediate neighboring 
region of the normal factor IX gene showed five DNase I footprints ■ 
FP-I (nt +4 to +19), FP-II (nt -16 to -3), FP-III (nt -27 to -19) FP-IV 
(nt -67 to -49) , and FP-V (nt -99 to -77) . Protein binding affinities 
of short oligonucleotides containing sequences of FP-I FP-II or 
FP-III were substantially reduced in the presence of ' Leyden' phenotype 
mutations m these areas, correlating well with the negative effects of 
these mutations on factor IX gene expression. A Leyden phenotype 
mutation at nt -20 (T to A) caused a loss of both footprints FP-lli and 
FP-II but generated a new footprint, FP-IIl' (nt -34 to -23), partially 
overlapping with FP-III, indicating mutation-dependent competitive 
protein binding at these sites. Although the FP-III' area contains 
an androgen responsive element-like sequence, the nuclear protein that 
binds at FP-III' is not androgen receptor. The protein was not 
recognized by anti -androgen receptor antibody and, furthermore, was present 
not only m liver but also in both androgen receptor-positive and androgen 
receptor-negative cells in electrophoretic mobility shift assays The 
nuclear concentration of this protein increased significantly upon 
treatment of the HepG2 cells with testosterone. Its binding 

affinity to an oligonucleotide (-32sub) containing the FP-III' 
sequence was greatly reduced in the presence of exogenous androgen 
receptor, suggesting a possible interaction of this protein with androgen 
receptor. The affinities of both this protein and a protein which 
binds to FP-III (presumably HNF-4) to -32sub with a mutation at nt 
-26 were grossly lowered. These findings suggest that the amelioration of 
hemophilia B-Leyden with a mutation at nt -2 0 after puberty involves 
binding of a specific non-androgen receptor nuclear protein at 
FP-III' and it is able to substitute for the function of a protein bound at 
FP III m the normal gene optimally through its elevated interaction with 
androgen receptor upon a surge of testosterone . (ABSTRACT TRUNCATED AT 400 
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Interleukin-1 (IL-1) costimulation is required for efficient IL-2 
synthesis and IL-2 receptor (IL-2R) expression of T cells. The molecular 
events leading to these effects are largely unknown. We utilized an 
IL- 1-responsive and an IL-l-non-responsive subclone of the mouse thymoma 
cell line EL4 to investigate how IL-1 activates IL-2 gene expression. We 
correlated IL-2 promoter activity with the activity of the endogenous IL-2 
gene, thereby showing the biological significance of our results. Our 
experiments provide new functional data showing that a major target of IL-1 
mediated costimulation is the chi B-like site, T cell element distal TCEd 
(GGGATTTCAC) , of the IL-2 promoter. Thus, deletion or mutation of TCEd 
within a complete IL-2 promoter abrogated IL-1 costimulation in the IL-1 
responsive EL4 subclone. Therefore, the TCEd element is functionally 
essential for the effect of IL-1. We also identified a nuclear factor 
(NF) , IL-1 NF, that binds to the TCEd site after IL-1 stimulation. 
This factor was only present in the IL-l-responsive EL4 subclone and 
not in the IL-l-non-responsive subclone after IL-1 stimulation and did not 
appear after phytohemagglutinin (PHA) -treatment. Binding of 
IL-1 NF to the TCEd site was competed by a typical chi B 
oligonucleotide , suggesting that it is similar to NF-chi B in its 
DNA-binding properties. However, the TCEd element was only activated 
by costimulation with PHA and IL-1 whereas a typical chi B element was 
already activated by IL-1 alone. These data suggest that the biological 
function of the TCEd element of the IL-2 promoter differs from that of a 
canonical chi B element. Our data provide new evidence that IL-1 acts on 
the IL-2 promoter by activating the TCEd element via the 
transcription factor IL-1 NF. Furthermore, activation of this 
element _ requires two signals, delivered by IL-1 and PHA, in this way 
reflecting the activation requirement for the endogenous IL-2 gene. 
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Sporamin and beta-amylase are two major proteins of tuberous roots of 
sweet potato, and expression of genes coding for sporamin and beta-amylase 
is induced concomitantly in leaves with the petioles attached by exogenous 
supply of sucrose or polygalacturonic acid. We have used a DNase I 
footprinting assay to characterize nuclear factors that bind to 
the 5 '-upstream regions of gSPO-Al, gSPO-Bl and g beta-Amy genes that 
encode A-type sporamin, B-type sporamin and the subunit of beta-amylase, 
respectively. Nuclear extracts from sucrose - treated petioles 



protected a region around -155 relative to the transcription start 

site of gSPO-Al and a region around -880 of g beta-Amy from DNase I 

digestion on both strands. These two protected regions both contained the 

sequence ACTGTGTA, designated SP8a, in opposite orientation with respect to 

the direction of transcription. A gel mobility shift assay with SPSa 

oligonucleotide and competition experiments indicated that a 

common factor SP8BF binds to the SPSa sequence in gSPO-Al and g 

beta-Amy. Binding of SP8BF to the SPSa oligonucleotide was 

abolished by mutation within the SP8a sequence. Fragments of the 

5 ' -upstream region of gSPO-Bl also competed for the binding of 

SP8BF to the SPSa oligonucleotide, and the DNase I footprinting assay 

revealed three binding sites for SP8BF in the 5 ' -upstream 

region of gSPO-Bl . These three sites in gSPO-Bl all contained the sequence 

TACTATT, designated SP8b, which shared 4 nucleotides at identical positions 

with the SPSa sequence. An inverted repeat of the SP8b sequence was also 

present at one protected site in the 5 ' -upstream region of g beta-Amy. In 

addition to sucrose - treated petioles, SP8BF activity was also present 

in tuberous roots and untreated fresh petioles of sweet potato. 

Furthermore, the activity was also detected in stems of tobacco plantlets, 

suggesting that SP8BF is an ubiquitous factor. 
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Transcription of the RP2 gene in the mouse kidney is induced by 
androgens. This induction is species specific within the genus Mus . For 
example, the gene responds to androgens in Mus domesticus, but is 
refractory to hormone in the distantly related species M. caroli . In the 
present report we have characterized DNA-binding factors that 
recognize the 5' flanking region of the RP2 gene. One factor (termed 
RPBF-l) binds a DNA fragment spanning the region between -157 and 
-311 relative to the transcriptional start site. RPBF-l is present in 
kidney nuclear extracts from both control and androgen- treated M. 
domesticus as well as from control M. caroli; however, in the latter 
species a distinct factor (termed RPBF-2) is induced by androgens and 
replaces RPBF-l. The androgen -dependent replacement of RPBF-l by RPBF-2 is 
specific to the kidney of M. caroli. DNase-1 footprinting analyses indicate 
that the two factors recognize distinct, yet overlapping, regions of 
the RP2 promoter: RPBF-l binds the region between -247 and -269, 
while RPBF-2 binds the region between -265 and -290. The RPBF-2- 
binding site contains a sequence that is homologous to that 
recognized by nuclear factor-1 (NF-1) , suggesting that RPBF-2 is a 
NF-l-like factor. This is supported by competition experiments 
with synthetic oligonucleotides corresponding to the NF-1- 
binding site within the adenovirus origin of replication. Thus, 
androgens can modulate, in a species- and tissue-specific manner, DNA- 
binding factors that recognize promoter regions of 
genes . (ABSTRACT TRUNCATED AT 250 WORDS) 
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6-Methyl-8-iodo-l,3,-dichlorodibenzofuran (l-MCDF) and its radiolabeled 
analog [1251] MCDF have been synthesized and used to investigate tSe 
mechanism of action of 1 , 3 , 6 , 8 - substituted dibenzof urans H 
;r^^;i;^^^ K antagonists. Like 6 -methyl - 1 , 3 , 8 

bf ™ of'^ ^""^^^^ ' ^-''''''^ partially antagonized the iLuctiin 

Dy TCDD of microsomal aryl hydrocarbon hydroxylase (AHH) and 
cSlJ''':nd'"i'?o activities il rat\epatoma H-ll^ E 

^^iixiMrn^ Long-Evans rat liver. Incubation of rat liver cytosol with 

[1251] MCDF followed by velocity sedimentation analysis on sucrosJ gradients 
gave a specifically bound peak which sedimented at 9.6 S. This ralioacSe 

^-MCDF^'s me^h?^'rt ^'^^ ^ — Of ui^SlId 

1 MLDF, 5-methyl-l, 3 , 8-trichlorodibenzofuran 



addiMof^'^^h "^"^Pf" """" ""'^ "5'^°°' respectively. 

addition, the nuclear [1251] MCDF-receptor complex eluted at a salt 

anawsi^'or tf " DNA-Sepharose column. Velocity sSdimJ^t 



H-4-II E cells gave a specifically bound peak at 5 
these r-.>-^^=-v-t- -; J-, 



oma 



/- 0.8 S. All of 




the saturation binding of [3H] TCDD and [1251] MCDF with rat hepatic 
f^i?/ ^^r,'^ ^^1^^^ °f 1-07 and 0.13 nM and Bmax values of 1?7 an< 



■Fm^i /~ ^ • 7 — " . ^.^ diiu. oLiiaj^. vdxues or ijv and 2 05 

fmol/mg protein, respectively. The nuclear extract from rat hepatoma H-4:il 
dHo.r treated with I-MCDF or TCDD interacted with a 

tiat tiT'^Z^l."^ ^ ^^""T^ ^ retardation assay. These results suggest 

^T^y. ^"^echanism of antagonism may be associated with competition 
of the antagonist receptor complex for nuclear binding sites 
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The vitellogenin genes of Xenopus are liver-specif ically expressed. An in 
vitro transcription system derived from rat liver nuclei allowed us 
to define the cis-element BABS (B-activator binding site) in 
the promoter of the Bl vitellogenin gene. An oligonucleotide 
encompassing the region from -53 to -44 linked to a TATA box is sufficient 
for a tenfold increase of the transcriptional activity. Gel retardation 
assays with nuclear rat liver proteins reveal two DNA-protein complexes: 
Complex 1 can be competed by the USF/MLTF binding site of 

the adeno major late promoter whereas complex 2 is a distinct protein we 
refer to as BAP (B-activator protein) . In vitro transcription 

experiments in the presence of USF/MLTF binding site as 
competitor show that BAP is an efficient transcription 
factor . Based on UV cross- linking we estimate that BAP has a 
molecular weight of 58 kd. Phosphatase treatment reveals that DNA 
binding of BAP requires phosphorylation. BABS is also present in the 
hepatitis B virus enhancer suggesting that it might play a role in the 
tumorigenic potential of the virus. 
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Complement factor B, a serine protease playing a pivotal role in 
alternative pathway activation, is an acute-phase plasma protein. Previous 
studies have revealed that interleukin-1 (IL-1) mediates, at least in part, 
the acute-phase induction of factor B expression and that the 
IL-l-responsive element resides in the region between -553 and -478 
relative to the transcription initiation site of the mouse 
factor B gene. In this paper, we demonstrate a specific binding 

site for a nuclear factor of human hepatoma HepG2 cells in 
this region of the factor B gene, using gel shift and methylation 
interference analysis. The nucleotide sequence of the binding 
site is closely similar to the NF kappa B or H2TF1 binding 

motif. The binding activity of HepG2 showed very similar specificity 
to that of NF kappa B or H2TF1, as shown by a competition 
binding assay, and was induced by IL-1 alpha treatment. A 
synthetic oligonucleotide corresponding to this binding 
site , as well as a similar sequence found in another class III 
complement C4 gene, conferred IL-1 responsiveness on the minimal 
factor B promoter. In contrast, a mutated oligonucleotide that 
could not bind to the HepG2 nuclear factor did not confer IL-1 
responsiveness. These results suggest that IL-1 induces factor B 
expression via NF kappa B or a closely related factor in hepatocyte 
nuclei . 
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Several steroid hormones induce transcription of the mouse mammary 
tumor virus (MMTV) promoter, through an interaction of their respective 
receptors with the hormone responsive elements (HREs) in the long terminal 
repeat ^ (LTR) region. The molecular mechanism underlying transcriptional 
activation is not known, but binding of nuclear factor I (NFI) 
to a site adjacent to the HRE appears to be required for efficient 
transcription of the MMTV promoter. In JEG-3 choriocarcinoma cells 
the MMTV promoter is transcribed inefficiently, even after transfection of 
the receptor cDNA and treatment with glucocorticoids or progestins. 
These cells contain low levels of NFI as cotransf ection of NFI cDNA 
enhances MMTV transcription and this effect is inhibited by mutation 
of the NFI binding site. In DNA binding experiments with 

purified NFI from pig liver, the glucocorticoid and progesterone receptors 

do not co-operate but rather compete with NFI for binding to 

their respective sites on the LTR. Similar results are obtained with a 

functional recombinant NFI synthesized in vitro. Competition for DNA 

binding is probably due to steric hindrance as the DNase I footprints 

of the hormone receptors and NFI do overlap. These results suggest that, 

though NFI acts as a transcription factor on the MMTV promoter, 

transcriptional activation does not take place through a direct 

facilitation of DNA binding of NFI by steroid hormone receptors. 
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The c-myc protooncogene has been implicated in control of growth and 
differentiation of mammalian cells. For instance, growth arrest is often 
preceded by reduction in c-myc mRNA and gene transcription. To 
elucidate the mechanisms of control of c-myc gene transcription, we 
have begun to characterize the interaction of nuclear factors with 
the 719-base-pair (bp) c-myc regulatory domain, located 1139-421 bp 
upstream of the PI start site of the mouse gene. Nuclear extracts from 
exponentially growing WEHI 231 murine B-lymphoma cells formed multiple 
complexes in mobility-shift assays. Changes in complex distribution were 
observed in growth-arrested WEHI 231 cells, and a major site of this 
interaction mapped to a 21-bp sequence that is similar to the sequences 



recognized by the NF-kappa B family of proteins. Binding of NF-kappa 
B-like factors was demonstrated by oligonucleotide 
competition . Induction of complex formation upon 70Z/3 pre-B- to 
B-cell differentiation, enhancement of binding by GTP, and 
detergent-induced release of inhibitor protein suggested that NF-kappa B 
itself is one member of the family that can bind. Transfection of 
thymidine kinase-chloramphenicol acetyltransf erase constructs containing 
the 21-bp c-myc sequence into Jurkat cells demonstrated increased 
chloramphenicol acetyltransf erase activity upon phorbol ester and 
phytohemagglutinin treatment . These results suggest the involvement 
of NF-kappa B-like factors in the regulation of c-myc 
transcription . 
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A conserved DNA sequence element, termed cytokine 1 (CK-1) , is found in 
the promoter regions of many hemopoietic growth factor (HGF) genes. 
Mutational analyses and modification interference experiments show that 
this sequence specifically binds a nuclear transcription 
factor , NF-GMa, which is a protein with a molecular mass of 43 
kilodaltons. It interacts with different affinities with the CK-l-like 
sequence from a number of HGF genes, including granulocyte macrophage 
colony-stimulating factor (GM-CSF) , granulocyte (G) -CSF, interleukin 
3 (IL-3) , and IL-5. We show here that the level of NF-GMa binding is 
induced in embryonic fibroblasts by tumor necrosis factor-alpha 
(TNF-alpha) treatment and that the CK-1 sequence from the G-CSF gene 
is a TNF-alpha-responsive enhancer in these cells. The NF-GMa protein is 
distinct from another TNF-alpha-responsive transcription factor 

NF-kappa B, by several criteria. Firstly, several NF-kappa B- 
binding sites , although having sequence similarity with the 
CK-1 sequence, cannot compete efficiently for NF-GMa binding to 
CK-1. Secondly, the CK-1 sequence from both G-CSF and GM-CSF does not 
respond to phorbol ester treatment as would an NF-kappa B- 
binding element. These results demonstrate that NF-GMa is a novel 
transcription factor inducible by TNF-alpha and binds to 
a common element in HGF gene promoters. 
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The expression of cytomegalovirus alpha (immediate early) genes is under 
control of an enhancer that carries signals for strong constitutive 
expression as well as response elements for transactivation by viral 
proteins. We have used synthetic oligonucleotides representing the 
16, 18 and 19 bp repeat elements within the enhancer to investigate the 
role of virus-induced cellular transcription factors in 
enhancer activation. We show that the transcription factor 

NF-kappa B, which binds to the 18 bp repeat, plays a central role in 
enhancer activation in infected human fibroblasts and that activation is 
mediated by the product of the viral gene iel. The simian immunodeficiency 
virus kappa B site can functionally substitute for the 18 bp element in 
transient transactivation assays and can also compete efficiently for 
specific binding to the 18 bp repeat element in vitro. Point 
mutations in the NF-kappa B site within the 18 bp element disrupt 
iel-mediated transactivation and binding . We have found that the 
characteristics of the 18 bp binding factor from human 
fibroblasts are indistinguishable from NF-kappa B induced by phorbol ester 
plus mitogen treatment of T lymphocytes, as determined by gel 
mobility shift assay as well as protection of the binding site 
from chemical cleavage. Furthermore, T cell stimulation mediates activation 
of the viral enhancer via kappa B sites, an observation that may be 
important in the interaction of cytomegalovirus with the naturally infected 
human host. Thus, NF-kappa B plays a central role as a target for enhancer 
activation via viral and cellular factors. 
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Class II (la) major histocompatibility complex molecules are cell surface 
proteins normally expressed by a limited subset of cells of the immune 
system. These molecules regulate the activation of T cells and are required 
for the presentation of antigens and the initiation of immune responses. 
The expression of la in B cells is determined by both the developmental 
stage of the B cell and by certain external stimuli. It has been 
demonstrated previously that treatment of B cells with 
lipopolysaccharide (LPS) results in increased surface expression of la 
protein. However, we have confirmed that LPS treatment results in a 
significant decrease in mRNA encoding the la proteins which persists for at 
least 18 h. Within the upstream regulatory region of A alpha k, an NF-kappa 
B-like binding site is present. We have identified an 
LPS-induced DNA-binding protein in extracts from athymic mice whose 
spleens consist predominantly of B cells. Binding activity is present 



? s py<1998 and transcription and factor? 
Processing 

20949924 PY<1998 

370018 TRANSCRIPTION 

2977619 FACTOR? 

51 84600 PY<1998 AND TRANSCRIPTION AND FACTOR? 
? s Si and oligonucleotid? 

84600 SI 

92 687 OLIGONUCLEOTID? 

52 4529 SI AND OLIGONUCLEOTID? 
? s s2 and bind? 

4529 S2 

1241867 BIND? 

53 3397 S2 AND BIND? 

PLEASE ENTER A COMMAND OR BE LOGGED OFF IN 5 MINUTES 
? s S3 and (binding (w) site?) 
3397 S3 
1161016 BINDING 
1203263 SITE? 
311820 BINDING (W) SITE? 

54 1566 S3 AND (BINDING (W) SITE?) 
? s s4 and optim? 

1566 S4 

374749 OPTIM? 

55 47 S4 AND OPTIM? 

? rd 

...completed examining records 

56 36 RD (unique items) 
? t s6/3,ab/all 

6/3,AB/l (Item 1 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 



09549945 97448855 PMID: 9303180 

Design of new reagents on the base of DNA duplexes for irreversible 

inhibition of transcription factor NF-kappa B. 

Kozlov I A; Kubareva E A; Ivanovskaya M G; Shabarova Z A 
Department of Chemistry, Moscow State University, Russia. 

Antisense & nucleic acid drug development (UNITED STATES) Aug 
1997, 7 (4) P279-89, ISSN 1087-2906 Journal Code: 9505142 
Document type: Journal Article 
Languages: ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

The main purpose of the present work is to search for the optimal 
design of a DNA duplex containing an active group for crosslinking and 
irreversible inhibition of the transcription factor NF-kappa B. 
Modified DNA duplexes with an identical nucleotide sequence but different 
internucleotide phosphates replaced by the trisubstituted pyrophosphate 
internucleotide group were synthesized. Crosslinking of the human NF-kappa 
B p50 subunit with the modified DNA duplexes was carried out. It was shown 
that only four modified duplexes crosslinked with the NF-kappa B p50 
subunit. The specificity of these reactions was confirmed. A position of 
the phosphate in the NF-kappa B recognition site was found where 
replacement on the active trisubstituted pyrophosphate group resulted in a 
50% yield of crosslinking. The fact that DNA duplexes containing the 
trisubstituted pyrophosphate group specifically react with the NF-kappa B 
p50 subunit in the Escherichia coli total lysate supports the idea that 
such modified DNA can be used as high specific inhibitors for 
DNA- recognizing proteins. 
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A construct containing human Proalphal (I) collagen gene 
promoter/enhancer-driven chloramphenicol acetyltransf erase (CAT) , pCOL-KT, 
failed to be expressed significantly in Spl -deficient Schneider Drosophila 
line 2 (SL2) cells. However, CAT expression was induced 200-fold in SL2 
cells co-transf ected with pCOL-KT and pPACSpl, an Spl-expression 
vector driven by the Drosophila actin 5C promoter. Elimination of the 
four potential Spl -binding sites from pCOL-KT (pCOL-KTDeltal ) , 
by removal of the first intron, did not abrogate Spl-mediated induction of 
CAT. Even more significantly, a minimal Proalphal (I) collagen promoter 
(-100 to +117 bp) , containing a TATA box (-28 to -25 bp) and one putative 
Spl-binding site (-87 to -82 bp), elicited strong Spl-induced 
transactivation . Furthermore, mutation of the Spl motif in the minimal 
Proalphal (I) collagen promoter-CAT construct abolished Spl-induced 
expression of the reporter gene. Purified Spl protein bound specifically to 
DNA fragments of the Proalphal (I) minimal promoter encompassing the 
putative Spl-binding site; Spl binding could be 
competed out by a double -stranded oligonucleotide containing 
the wild-type Spl sequence, while an oligonucleotide containing a 
mutated Spl site failed to compete . Based on these results, we 
postulate that Spl plays an obligatory role in the transcriptional 
activation of the human Proalphal (I) collagen gene. Additionally, we 
propose that a bona fide Spl motif, located most proximal to the TATA box, 
is necessary and sufficient for Spl-mediated activation of the minimal 
Proalphal (I) collagen promoter. 
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Expression of the gene encoding the neurotransmitter biosynthetic enzyme 
dopamine beta-hydroxylase (DBH) is regulated in a tissue-specific pattern, 
and transcription is influenced by environmental stimuli. Using the 
promoter proximal region of the rat DBH gene and nuclear extracts from 
SHSY-5Y neuroblastoma cells, a DNA-protein complex was identified that is 
competitive with oligonucleotides containing the recognition 
site of transcription factor AP-2. DNase footprint analysis 
identified an AP-2 binding site between -136 and -115 of the 
DBH promoter. Mutation of that AP-2 site results in a sevenfold reduction 
of basal reporter gene expression, but second messenger- stimulated activity 
is retained. Cotransf ection of an AP-2 expression vector and a DBH 
promoter-reporter construct into cultured cells results in a sixfold 
stimulation of reporter gene expression, demonstrating the ability ot AP-2 
to trans -activate the DBH promoter. These results identify a new regulatory 
element on the rat DBH gene and suggest that the AP-2 site plays a role m 
maintaining basal levels of DBH transcription. 
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IL-5 which is produced mainly by activated T cells and allergically 
triggered mast cells, is a major survival and differentiation factor _ 
for eosinophils, and therefore, is of relevance to diseases associated with 
this type of cell infiltration, most importantly asthma. In this study, we 
have examined the transcriptional regulation of human IL-5 in a mouse mast 
cell line CPU, stimulated with IgE and Ag . We report that an inducible 
activity in the region between -177 and -80, and a constitutive activity 
between -80 and -70, in the promoter of the human gene, are both necessary 
for the allergically triggered activation. A computer-assisted search for 
transcription factor binding motifs revealed a nuclear 
factor of activated T cell (NF-AT) and a GATA consensus site m the 
two regions. Corresponding binding activities were detected to be 
present in nuclear extracts from the mouse mast cell line by defined NF-AT 



r^L ^i"di"3 .sites as probes for a gel shift analysis. 

Dromoh;^'°^oT^^H'^;^'' combination with probes from the human IL-5 

promoter, confirmed that these factors indeed bind to the 

consensus sequences identified by computer analysis An 

co;?:r'alleraic ^^J^^^^^^, , ^^"^ ^F-AT consensus site is shown 

Sith the S?i ^° ^ ^^^^^ ^^-^ promoter only in conjunction 

with the GATA site downstream, indicating that an inducible NF-AT-like 

factor cooperates with a constitutive member of the gIta 

transcription factor family in mediating the allergic 

stimulation of the human IL-5 gene. ciiiergic 
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osteoblasts"''^^! regulatory mechanism(s) underlying differentiation of 
' ^ e^a-^ined involvement of helix-loop-helix (HLH) -type 

transcription factors m osteoblast-specif ic expression of a 
phenotypic marker gene which encodes osteocalcin, a major noncollagenous 
bone matrix protein, exclusively expressed in osteoblasts. oJerexpSsion 
of a dominant negative HLH protein, Id-1, decreased the acSJi^y o! Jhe 
1.1 -kb osteocalcin gene promoter cotransf ected into rat osteoblastic 
osteosarcoma ROS17/2.8 cells. Analysis of deletion mutants revea^S that a 
the ?d 1 deoend.nf promoter (-198 to .66) was sufficient for 

the Id 1 -dependent suppression. Furthermore, the activity of the slml 
promoter fragment (-198 to -h66) was enhanced when antisense Id- i expression 
vector was cotransf ected. This osteocalcin gene promoter reSon 
fo? HLH nro^''''' of an E-box motif, a consensus binding slte^ 
(?Lc?G at ^49)' "^'^^ ^° (CACATG,%t -102) and 0CE2 

greater' than '5^% ^ed^cf'^o ^^^agenesis in OCEl but not 0CE2 led to 

greater tnan 50% reduction m transcriptional activity of the osteocalcin 
gene promoter. Electrophoresis mobility shift assay indicated JhS 
t?e 30 bp" 1 -f^^-ts prepared from ROS17/2.8 cells bound to 

Sis bindL., ^^''^t'*^ containing the E-box motif of OCEl. 

K ^ ^ competed out by OCEl oligonucleotide but 
Sy ScE2 ?hf 'orJi^K^^^'^°''^^ in which E-box motif was mutated nor 
rLi?/? R activity in the nuclear extracts of 

o2eoblas?s oCEr^^"^ \" • phenotypic markers of 

40 fold ?;h^ OCEl-binding activity was increased approximately 
40 fold indicating that OCEl would be involved in the tissue-sneri f i n 
tlirttT f osteocalcin gene. These findings indicated for the first 

time that osteoblast - specif ic gene transcription is regulated via the 
interaction between certain E-box binding transcription 
ort\°:^:it:oc:!c^L°'^:n:^ ^^-^^^^^ prom^^e^region 
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several taroer^'S^J^'f ""^^^^^^^ ^^^^^ assays (EMSAs) we have identified 
target sites for nuclear proteins in the murine heavv chain Ta 3 ' 
alpha enhancer. Two of these sites, denoted oligo-H and oligST^ sLwn 

transcription factor B cell lineage-specif ic'^actiiator p^o^em 



(BSAP) (NF-HB, S alpha-BP) . To assess the possible functional role of these 
BSAP binding sites in the 3' alpha enhancer, we transiently 
transfected a construct containing a 314 -bp 3' alpha enhancer fragment 
upstream of a luciferase reporter gene in MOPC-315 cells, a plasmacytoma 
line lacking BSAP. In these cells, co-transf ection with a vector 
expressing recombinant BSAP led to significant reduction in the activity of 
the 3' alpha enhancer fragment. Conversely, in the mature B lymphoma cell 
line CH12.LX, a cell line that expresses BSAP and has a less active 3' 
alpha enhancer, selective BSAP down- regulation by an antisense 
phosphorothioate oligonucleotide was sufficient to considerably 
up-regulate 3' alpha enhancer activity, as were mutations of both 
binding sites that prevented binding of BSAP to the 3 ' 

alpha enhancer. Our findings thus suggest that the natural loss of BSAP 
expression in terminally differentiated plasma cells contributes to the 
activation of the murine Ig 3' alpha enhancer. 
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The most potent, physiologic activator of proopiomelanocortin (POMC) gene 
transcription is corticotropin releasing hormone (CRH) and increased 
intracellular cAMP is critical for this effect. The 5 '-flanking region of 
the murine POMC gene has several potential binding sites for 
regulatory proteins. To characterize the region between nucleotides -141 
and -106, which includes a TRE-like site and an adjacent AP-2 consensus 
sequence, and to study its role in signal-transcription coupling, gel 
mobility shift assays and transient expression of CAT chimeras were 
performed. In transient transf ections of AtT-20 cells with pCATp-14 1/ - 106 , 
CRH treatment led to significant increases in CAT expression compared with 
CRH treatment of cells transfected with the enhancerless vector. 
However, no response to direct activation of cAMP dependent protein kinase 
or protein kinase C was detected. Despite the high homology of the sequence 
-137/-131 to the consensus AP-1 binding site (TRE) , the nuclear 
factor (s) in AtT-20 cells binding to this region appears to be 
different than authentic AP-1 since neither a competitor 
oligonucleotide having the authentic TRE sequence nor antibodies 
against Jun or Fos affected the gel shift pattern of a probe having the 
-137/-131 sequence. We conclude that the -141 to -106 region of the murine 
POMC gene contains a functional CRH responsive element and that second 
messenger systems that transduce the CRH signal to this element do not 
exert their actions solely through activation of PKA or PKC . 
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oligonucleotides containing sSJ S? t ^^^^f^-^^^^s with the 
NF-IL6 certainly binds to ?w I L ^^^^^ indicated that 

acetyltransferase TsT^ Sinf Mutant '^5'^^^" ' ^ chloramphenicol 
DNA binding domain If NF-?ls was Ihl ^^^P^^^^^^" vectors, the 
repression, whereas the functional hL ^° necessary for 

that repression may be caused ' ^^"^^^^^ ^^^icate 

transcriptional activators sucia^ mp^ competition with other 
significant role in the r;au?at?or 7 ^'^'^ ""^^ " ^^^^ ' ^F-ILe may play a 
Of the host's resistance tr?ir:rinf:c\rin"' transcription as a pa^t' 
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prp:in^'.S:f -enf^a^f ^^hara^cte^L^^d^^r t^^^"^^ ^ cAMP-dependent 
beta-CAT constructs into mou^e nl,^^^^i I transient transfection of Rli 
hamster ovary (CHO) cells and Sy oel 'oh'i ■ T (NB2a, and Chinese 
assays. The minimal promoter of the rtt ^^^^ "''^^^ footprinting 
adjacent functional elements. a 3' element T""^ composed of two 

activity was located between base pairs (bDr p^^r^.r^P"^^^^ enhanced CAT 
initiation start site. CAT plasmid^ 'o^i :267/-i68 from the translation 
showed 12- and i5-fold increased Ja? acM^^^"""^ ^^^'^ ^^^a sequences 

respectively, compared to the bSsic ca? J^ctor 'Si '''' ■ f CHO cells, 

20 additional bp 5' to the 26?/ Plasmids containing 

activity than the shorter fragment in NBsf cf f^".' ■ f '"^^^^ ^AT 
this 2o\"^"^'^ """^^ for both constructs ?AT"n? T ^^^^^ity in CHO 

this 2 0 -bp fragment showed 9- and irfo?^ plasmids containing only 

and CHO cells, respectively. The core ;rom^'''''''r"^^ ''''^ activity in NB2^ 
Classical TATA and CAT sequences but cont!" °h ^^^^ ^eL lacked 

consensus sequence. Gel mobility Jhlft assavo ' '=°P^^^ °f the Spl core 

migrating bands Lt did not aflec^'^^hf'"" °' ■ »">re^slo„ly 

I footprinting analysis nsLg p^JuS^ Spr„'ro'r'' ■ ''^ "-Igrating bands!^ DNase 

"?ysS sii..d^-tH:;"ine -'™-""-2J ^""^ 

l5dr'-o„^r-"L„-s^-i?- 2 - 

pSo^iror?.-^^r-tr -^o^a^S^^^^^^^ "a —bat tb, oore 
= -"»a„.S.-id^«i^^^ 
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The rat class I alcohol dehydrogenase (ADH) gene is primarily expressed 
in the liver. We previously showed that the liver-enriched 
transcription factor, the CCAAT/enhancer binding protein 
(C/EBP) , binds to the proximal promoter of the rat class I ADH gene 
between positions -11 and -22 relative to the start site of 
transcription. We now demonstrate that another transcription 
factor , the liver activator protein (LAP) , also interacts with the 
same region of the promoter based on the following observations: (1) LAP 
synthesized by in vitro transcription and translation of cloned cDNA 
sequence forms complexes with an oligonucleotide containing the 
C/EBP-binding sequence within the ADH promoter as determined by the 
electrophoretic mobility shift assay (EMSA) , (2) purified LAP interacts 
with the proximal ADH promoter when analyzed by the DNase I protection 
assay, and (3) an ADH promoter-reporter gene construct containing the 
C/EBP-binding site is transactivated by an eukaryotic 
expression vector containing the LAP sequence. EMSA of an 
oligonucleotide containing the first 22 base pairs (between positions 
-1 and -22) of the ADH promoter with rat liver nuclear extracts (RLNE) 
resulted in the formation of two major complexes. Complex 1 was 
competed away by a heterologous oligonucleotide containing a 
C/EBP-binding site within the promoter of the adipocyte 422 
(aP2) gene, while complex 2 was not. Additional competition 

experiments with the ADH or 422 (aP2) oligonucleotide using either 
RLNE or extracts from 3T3-L1 adipocytes demonstrated that complex 1 
contains either C/EBP or LAP, while complex 2 contains a DNA-binding 

protein that binds to a novel sequence 5 ' -TGGCCCAGTT-3 ' between 
positions -1 and -10 of the ADH promoter. Ultraviolet cross-linking between 
RLNE and a labeled oligonucleotide containing the above sequence 
indicates that this protein, designated EDBP (for enhancer- site downstream 
binding protein) , has an estimated molecular weight of 47 kDa, which 
is larger than that reported for either C/EBP (42 kDa) or LAP (36 kDa) . 
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The proto-oncogene c-myb encodes a nuclear transcription 
factor that binds to DNA in a sequence-specific manner and 
activates transcription of several viral and cellular genes. 
Expression of the c-myb gene is induced in mitogen- and/or 
antigen-stimulated T lymphocytes, which are also the preferential target 
cells of human T- lymphotropic virus type I (HTLV-I) in vivo and in vitro. 
We report here that Myb binds to the HTLV-I long terminal repeat 
(LTR) in four different regions in a sequence-specific manner. 
Electrophoretic mobility shift assay using labeled LTR fragments as well as 
labeled double- stranded oligonucleotides show that there _ are two 
high-affinity and two low-affinity Myb-binding sites present in 
the HTLV-I LTR. DNase I footprinting analysis and oligonucleotide 
competition experiments indicate that this binding is sequence 
specific. Cotransfection experiments in HeLa cells, using a Myb expression 
vector and chloramphenicol acetyltransf erase reporter gene linked to 
the HTLV-I LTR, show that Myb activates HTLV-I LTR-mediated 
transcription by a factor of four-to sixfold. Thus, in 
HTLV-I-infected T cells, Myb protein binding to the HTLV-I LTR may 
constitute one of the signal that regulate HTLV-I transcription in 
vivo . 
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DNA fragments previously shown to be required for expression of the CARl 
(arginase) gene in Saccharomyces cerevisiae and to support transcriptional 
activation of a reporter gene in a heterologous expression vector 
were shown to bind purified regulatory protein ABF-l. Two ABF-1 
sites were identified in the CARl upstream region, one to which ABF-1 
protein bound with high affinity and a second to which it bound much less 
avidly. The higher-affinity ABF-1 binding site upstream of CARl 
was an effective competitor of the HMRE, ARSl B domain, and C0R2-GFI 
binding sequences for protein binding. Point mutations in the 
CARl high-affinity ABF-1 binding site resulted in a 12 -fold 
loss of transcriptional activation of a reporter gene compared with the 
wild-type CARl DNA fragment. These data are consistent with the suggestion 
that ABF-1 protein is one of the transcription factors involved 
in expression of the CARl gene. 
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The gene encoding rat class I alcohol dehydrogenase (ADH) is expressed 
primarily m the liver. Recent studies in our laboratories indicate that 
multiple cellular factors present in the rat liver interact with 
various regions of the promoter of this gene. One of the regions contains 
the sequence 5 ' -CACATG-3 ' that has an "E box" homology to which a number of 
transcription factors containing the basic helix-loop-helix 
motif bind. We now demonstrate that the human transcription 
factor, upstream stimulatory factor (USF) , a basic 
helix-loop-helix-containing protein, binds to and activates the 
promoter of the rat class I ADH gene. Electrophoretic mobility shift assays 
of labeled oligonucleotide containing the 5' -CACATG-3' sequence 
withm the ADH promoter revealed the formation of multiple DNA-protein 
complexes when nuclear extracts obtained from adult rat liver were used 
The binding of proteins to the DNA could be competed away with 
an oligonucleotide specifying a sequence within the adenovirus major 
late promoter (MLP) that had previously been shown to bind USF 
Similar complexes were observed when electrophoretic mobility shift assays 
of labeled MLP oligonucleotide were performed with rat liver nuclear 
extracts. Conversely, nuclear extracts isolated from HeLa cells cells 
known to have abundant USF, contain factors that interact with the 
sequence present in the ADH promoter. This interaction could be 
competed efficiently by the MLP oligonucleotide . USF 
synthesized in an in vitro transcription and translation system also 
binds to the ADH promoter as well as to the MLP. In addition 
antiserum directed against USF recognizes factors present in the rat 
liver nuclear extracts that interact with the ADH promoter. Furthermore 
transcription directed from both the ADH and the adenovirus major 
late promoters was inhibited by an oligonucleotide representing the 
USF-binding site within the ADH promoter in a cell -free in 
vitro transcription system. Lastly, an ADH promoter-reporter gene 
construct was transactivated by an eukaryotic expression vector 
containing USF in HepG2 cells co-transf ected with the two constructs These 
experiments demonstrate that USF is present in the rat liver and that it 
binds to and activates the promoter of the rat class I ADH gene in a 
sequence-specific manner. 
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alJeraMon ?n ^ promoter (MLP) has been constructed with a 4-bp 

alteration m the sequence which binds the transcription 
factor known as USF or MLTP. This upstream element has often been 
Slp' rdunlex''?"""^ sufficient for maximal transcription of the 

canable ^J. °l^^°'^^<=l«otide containing the mutant sequence was not 

transcrxptxon at 9 h postinfection but that thJ rate ^f 
S^^'box ^o^^.^T■'''°H^ to normal by 20 h postinfection. An inverted 
CAAT box located immediately upstream of the USF-binding element was 
However'T''^ n '° °' importance to the functioning of ?he MLP 
However, a single point mutation in the CAAT box, placed in the USF mutant 
background, had a marked effect upon transcription from the This 



9/3,AB/l6 (Item 16 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

06734244 91045943 PMID : 2236022 

Myb prot 
repeat (LTR) 



I 91045943 PMID: 2236022 

^^""^^ to human immunodeficiency virus 1 long terminal 
(LTR) sequences and transactivates LTR-mediated transcription 



Dasgupta P; Saikumar P; Reddy C D; Reddy E P 

vtllllJ''^^^^''';^ °f Anatomy and Biology, Philadelphia, PA 19104. 

Proceedings of the National Academy of Sciences of the United Stat^^ of 
America (UNITED STATES) Oct 1990; 87 (20) p8090-4 lIsS 

0027-8424 Journal Code: 7505876 ^ ' 

Contract/Grant No.: AI 25380; AI ; NIAID; CA 10815; CA- NCI 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 

The protooncogene c-myb encodes a nuclear transcrintion 
t^lnZatl^l'^'i''^' '° ™^ ' -quence-specific manner ^nd "^ "" 

eJpress^on o? ^'^^^^"^^^^^^ f ^^---^1 viral and cellular genes. The 
l^Sphocttes Ld Tf con^^'^^ mltogen-stimulated peripheral blood 

m constitutively expressed in several CD4+ T-cell and 

usina % hloh ^ ""^^ binding to HIV-l LTR sequences by 

H?i ? TTP ^ ^ .purified recombinant Myb protein. Our results show that 

HIV-l LTR contains one high-affinity Myb-binding site along 

anSysIs "L'^^Jn ^''^'^'"^ ^^^^ ^ protectiSn 

5 Xi^^C^^^^^ Of 

hen -1 --t^?trf-?:Se ie^torf ^di-J^: tSf Syi^ro^^In^ 
transactivates HIV^l LTR-mediated transcription. Thus M^b llolTin 
tSS^Ses'Siv''rt™.:rSt°:r "^^ t.e'si£a?rt"^? 
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Induction of the arginase (CARl) gene expression in Saccharomyces 
cerevisiae has previously been shown to require participation of a 
cis-dominantly regulated upstream repression sequence (URS) . Deletion of 
this element results in high-level expression of the CARl gene without 
inducer. To determine the structure of the CARl URS element, we performed a 
saturation mutagenesis. Results of the mutagenic analysis indicated that 
the CARl URS was a 9-base-pair palindromic sequence, 5 ' -AGCCGCCGA-3 ' . A DNA 
fragment containing this sequence was shown to bind one or more 
proteins by a gel shift assay. DNA fragments containing point mutations 
that completely eliminated URS function were not effective 
competitors in this assay, whereas those which supported URS function 
were effective competitors. Sequences in the 5 ' -flanking regions of 
14 other genes were found to be homologous to the CARl URS. These sequences 
were shown to support varying degrees of URS function in the expression 
vector assay, to bind protein as demonstrated by the gel shift 
assay, and to compete with a DNA fragment containing the CARl URS for 
protein binding . These results indicate that the CARl URS element 
possesses the characteristics of a repressor binding site. 
Further, they are consistent with the suggestion that sites homologous to 
the CARl URS may be situated in the 5 ' -flanking regions of multiple 
unrelated yeast genes. The widespread occurrence of this element raises the 
possibility that it is the target site for one or more negatively acting 
general transcription factors. 
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Previous studies have shown that differentiation of 3T3-L1 preadipocytes 
leads to the transcriptional activation of a group of adipose-specific 
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genes. As an approach to defining the mechanism responsible for activatinq 
the expression of these genes, we investigated the binding of nuclear ^ 
4^2(111) % °f two differentiation-induced genes, the 

422 (aP2 and stearoyl-CoA desaturase 1 (SCDl) genes. DNase I fiotprintinq 
and gel retardation analysis identified two binding regions wSiS ^ 
the promoters of each gene that interact with nuclear facLrs present 
in differentiated 3T3-L1 adipocytes. One differentiation induced nuclear 
factor interacts specifically with a single binding site nuclear 
•^L.!^^?"^^^."^!^^^ 3ene. Competition experiments showed that 




CCAAT/enhancer binding protein (C/EBP) , a DNA-binding protein"^ 
mSs tl tt,TtJ''°'". ""^l i"^!^- Bacterially expressed recombinant C/EBP 
binds to the same site at which the differentiation-specific nuclear 
factor interacts within the promoter of each gene. Northern analvsis 

m^rkedr dur?na 'd';^' that C^BP mRrabind:n:e^^;creases 

C/lll ^ differentiation. Transient cotransf ection studies using a 

C/EBP expression vector demonstrate that C/EBP can function as a 
trans-activator of both the 422 (aP2) and SCDl gene promoters 
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ABSTRACT: Within human insulin receptor gene there are three consensus 
binding sites for the CAAT/enhancer binding protein 

(C/EBP) . Two sites are located in the 5 'flanking region and the other is 

in the first intron. We have studied the ability of these sequences to be 

regulated by C/EBP. A eukaryotic expression vector containing these 

sequences can be transactivated in a dose -dependent manner by a C/EBP 

expression vector when co- transf ected into NIH-3T3 cells. In 

addition, double stranded oligonucleotides corresponding to two of 

these sequences can bind C/EBP in a gel retardation assay. These 

two oligonucleotides can compete with each other to 

bind C/EBP. These findings suggest that this transcription 

factor may play a role in the regulation of insulin receptor gene 

expression in vivo. 
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Acetaldehyde activates the mouse alpha 2(1) collagen promoter and this 
effect is mediated in part by increased binding of nuclear 
factor I (NF-I) . Additional mechanisms may exist since deletions in 
the promoter upstream to the NF-I binding site prevented 
enhancement by acetaldehyde. Three adjacent areas of binding by 
nuclear proteins from activated hepatic stellate cells were identified at 
-568 to -554 (region 1), -542 to -518 (region 2), and -473 to -453 (region 
3) of the promoter using DNase I protection analyses. Multiple DMA-protein 
complexes were formed in electrophoretic mobility shift assays with 
oligonucleotide probes specifying the three regions. Spl andNF-1 
bound to all three regions, while Sp3 bound to region 2. Acetaldehyde 
decreased nuclear protein binding to all three regions. Mutations of 
regions 1, 2, and 3 reduced basal activity of the promoter and inhibited 
acetaldehyde stimulation in transfected stellate cells. Acetaldehyde 
inhibited the stimulatory effect of the Spl vector pPacSpl on the promoter 
m transfected Drosophila cells. In conclusion, three regions of Spl 
binding were identified and are required for optimal activity 
of the alpha 2(1) collagen promoter. Spl is required for basal activity of 
the alpha 2(1) collagen promoter; however, the enhancing effect of 
acetaldehyde on the promoter is not mediated by Spl. 
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To better understand the diversity of function within the POU domain 
class of transcriptional regulators, we have determined the optimal 
DNA recognition site of several proteins of the POU-IV (Brn-3) subclass by 
random oligonucleotide seleetioa,,^ The consensus recognition element 
derived in this study^-STAATTAAT^ is clearly distinct from octamer sites 
described for the POl)L_^Eaiitor_£iet - 1 . The optimal POU-IV site 
determined here also binds Brn-3. 0 with significantly higher affinity 
than consensus recognition sites previously proposed for this POU subclass. 
The binding affinity of Brn-3. 0 on its optimal site, several 
variants of this site, and several naturally occurring POU recognition 



elements is highly correlated with the activation of reporter gene 
expression by Brn-3.0 in transfection assays. The preferred DNA recognition 
site of Brn-3.0 resembles strongly the optimal sites of another 
mammalian POU-IV class protein, Brn-3.2, and of the Caenorhabditis elegans 
Brn-3.0 homolog Unc-86, demonstrating that the site-specific DNA 
recognition properties of these factors are highly conserved between 
widely divergent species. 
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PAR and C/EBP family proteins are liver-enriched basic leucine zipper 
(bZip) transcription factors that bind similar sites on 

the promoters of albumin and cholesterol 7 alpha hydroxylase genes. 
However, C/EBP proteins have a more relaxed binding specificity than 
PAR proteins, in that they recognize many sites within promoter or randomly 
selected rat genomic DNA sequences that are ignored by PAR proteins. Thus, 
DNAse I protection experiments suggest that C/EBP recognizes a 
binding site with an affinity similar to the one of the 
cholesterol 7 alpha hydroxylase gene promoter every 20.0 to 3 00 bp. The 
frequency of PAR protein binding sites with comparaBl-e 
affinities is about 20 -fold lower in the rat genoQie — B^cusingasPCR- based 
amplification assay we selected high afJijii-fe^--irfJA^^^ndings3r^ \ 

for C/EBP beta and the VfiS^ protein DBF from \ool of 

oligonucleotides . Both proteinar indeed recognize similar sequences 
with the optimal core _ bindinb sequences 5 ' RTTAY . GTAAY3 ' . / 
However, as expected, DBF, is considerably less tolerant to devi,a,tlons from 
the consensus site. Here we have Cttarae t e riaed — a — &i«gTe amino acid 
substitution mutant of C/EBF beta that increases its target site 
specificity. This protein, C/EBF beta V > A, contains a valine to alanine 
substitution at position 13 of the basic domain (residue 216 of C/EBF 
beta) . C/EBP beta V > A selectively binds only the subset of C/EBP 
sites that are also DBP sites, both as oligonucleotides and within 
the natural contexts of the albumin and cholesterol hydroxylase promoters. 
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The AbrB protein of Bacillus subtilis regulates expression of numerous 
genes, primarily through specific binding interactions to DNA regions 
containing transcriptional promoters. Although over 15 target regions for 
AbrB binding to chromosomally located sequences have been analysed by 
DNase I footprinting, no obvious consensus sequence or motif has yet 
emerged from their examination. Using in vitro selection techniques, we 
have isolated optimal AbrB-binding sites from 
oligonucleotides containing 22 or 44 random base pairs. The best of 
these sites have an apparent in vitro Kd which is fivefold lower than a 
similar- sized DNA fragment containing the sequence corresponding to the 
AbrB-binding site on the spoOE gene. We tested one of the sites 
in vivo and found that it confers AbrB-mediated control upon a promoter not 
normally regulated by AbrB. In each of four separate trials, the selected 
sites possess motifs that converge to a simple consensus. It is argued that 
the nature and spacing of these motifs produce a type of three-dimensional 
DNA structure recognizable by AbrB, and that known in vivo sites, which 
lack these motifs, possess an approximation of the optimal structural 
determinant . 
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The urokinase-type plasminogen activator receptor (u-PAR) facilitates 
extracellular matrix proteolysis by accelerating plasmin formation at the 
cell surface. The present study was undertaken to identify elements in the 
u-PAR promoter required for the elevated expression of this binding 
site . Toward this end, we used two cultured colon cancer cell lines; 
one (RKO) has a transcriptionally activated u-PAR gene, and the other (GEO) 
overexpresses the receptor only after phorbol ester treatment. A 
chloramphenicol acetyltransf erase (CAT) reporter driven by 3 98 nucleotides 
of 5' regulatory sequence of the u-PAR gene was strongly activated in the 
RKO cells, which displays approximately 3 x 10(5) receptors/cell. A region 
of this promoter between -197 and -8 was required for optimal 
expression, as indicated using a CAT reporter driven by 5' deleted 
fragments. DNase I footprinting revealed three protected regions (I, -190 
to -171; II, -148 to -124; and III, -99 to -70) in this part of the 
promoter. Mutation of an AP-1 binding site at -184 within 
region I reduced activation of the promoter by 85%. Deletion of either 
region II or III also reduced promoter activity by over 60%. An 
oligonucleotide spanning the AP-1 motif at -184 bound, specifically, 
nuclear factors from RKO cells, and antibodies specific for Jun-D, 
c-Jun, or Fra-1 proteins supershifted the complex indicating the presence 
of these proteins. The amount of these factors was reduced in GEO 
cells in which the u-PAR gene is only weakly transcriptionally activated. 
Expression of a vector encoding a wild- type Jun-D cDNA increased u-PAR 
promoter activity in GEO cells. Conversely, transfection of RKO cells with 
a transactivation domain- lacking Jun-D expression construct resulted in a 
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transcription factors to th^ porcer expression and binding of 

(CLEO) in the mouse (m^L 5^\r- °T''"^'' lymphokine element 0 ^ 
IL-5 promoter required costimil^tion ^f ^^^^^^'^^^-^ ■ Activation of the 

12-myristate 13-acetate [PMAjr and cL^T. h"'^^^^^^'^^' ^"^^^ (phorbol 
(CAMP), but was blocked by the immunosunJ?^^ ■ T""''^ 3 5 ' -monophosphate 
Binding to CLEG was indLefu^der conditions'": f ^^^^^^P^^^- ^ (CsA) . 
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p53 is an extensively studied tumor suppressor gene implicated in the 
genesis of a large number of varied tumors. However, the pathways of 
regulation for the wild-type p53 gene and its product are as yet unknown. 
In situ hybridization analyses of ETSl and ETS2 expression during mouse 
embryogenesis, have shown a pattern similar to that of p53 gene expression. 
Significantly, we have identified several ETS-binding sites 
(EES) in the promoter regions of the human and mouse p53 genes. In the 
human promoter two of these EES are present in the form of a palindrome, 
with the two EES cores being separated by four nucleotides. This report 
shows that the EES palindrome of the human p53 promoter has a high affinity 
for ETSl and ETS2 and that such binding interaction intracellularly 
is able to activate the transcription of a CAT reporter gene by 
5-10-fold using COS cells. To investigate whether the spacing between the 
two EES cores influences the DNA binding activity, we synthesized 
oligonucleotides with increasing distances (4,12,16, and 20 bases 
respectively) between the two EES cores of the palindrome. We observed an 
inverse correlation between an increasing distance in the two EES cores of 
the palindrome and the ETSl and ETS2 DNA binding activity 
respectively. Interestingly, optimal DNA binding activity was 
observed when the distance between the two EES cores was four bases, 
identical to that which occurs in the natural promoter. Furthermore we show 
that the p53 mRNA is expressed at higher levels in NIH3T3 cells 
overexpressing ETS2 gene product, suggesting that the ETS2 
transcription factor is a likely candidate for regulating the 
expression of p53 in vivo. 
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Elf-1 is an Ets family transcription factor that regulates a 
number of inducible lymphoid- specif ic genes, including those encoding 
interleukin 3 (IL-3) , granulocyte/macrophage colony-stimulating 

factor (GM-CSF) , and the IL-2 receptor (IL-2R) alpha chain. A minimal 
oligonucleotide spanning the IL-2R alpha Elf-1 site (-97/-84) bound 
Elf-1 poorly, but binding activity markedly increased when this 
oligonucleotide was multimerized or flanking sequences were added. 
This result is consistent with the requirement of accessory proteins for 
efficient Elf-1 binding, as has been demonstrated for the GM-CSF and 
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The myocyte-specific enhancer factor -2 (MEF2) n.-ot-«H. 
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sequences selected with skeletal and cardiac muscle extracts. Thus, 

differences in DNA binding preferences of MEF2 proteins in muscle and 

brain may contribute to tissue-specific gene expression during myogenesis 
and neurogenesis. 
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GLI3 represents an important control gene for development and 
differentiation of several body structures. Reduction in gene dosage 
already leads to severe perturbation, especially of limb morphogenesis. The 
gene encodes a zinc finger protein that likely functions as a 
transcriptional modulator. Because the five zinc fingers should be capable 
of recognizing an extended stretch of genomic DNA, we sought to identify 
sequences bound by GLI3 that may facilitate the search for target genes 
acting downstream of GLI3 . Starting from the nonamer DNA binding 

sequence of the highly related GLI protein, we employed an 
oligonucleotide selection protocol to determine an optimized 
binding sequence for the GLI3 protein. The resulting sequence bound 
by the GLI3 zinc fingers consists of 16 nucleotides and shows a high degree 
of similarity to sequences bound by the GLI and tra-1 proteins. Comparison 
with protein-DNA interactions in the known crystal structure of the GLI -DNA 
complex suggests relevant interactions of additional amino acids of GLI3 
with its target site. The newly identified GLI3 target sequence should 
prove very useful for both the structural analysis of the protein-DNA 
complex and the search for genes whose expression is subject to regulation 
by the GLI3 gene product. 
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Statl and Stat 3 are two members of the ligand-activated 
transcription factor family that serve the dual functions of 
signal transducers and activators of transcription, whereas the two 
proteins select very similar (not identical) optimijm binding 
sites from random oligonucleotides, differences in their 
binding affinity were readily apparent with natural STAT- 
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Studies of the DNA binding specificity of transcription 

factors belonging to the basic helix-loop-helix (bHLH) family have 
identified the so-called E-box, CACGTG, as being a high affinity specific 
binding sequence for this class of DNA binding proteins. 
Binding sequences for HeLa USF were selected from an initially random 
population of 20 bp sequences, defining the optimum USF binding 
sequence as R-5Y-4C-3A-2C-1G+1T+2G+3R+4Y+5 . The significance of the 
flanking bases was further demonstrated by showing that USF and the related 
proteins c-Myc and Max discriminate between CACGTG-type E-boxes and that 
the primary means of discrimination appears to be the identity of the 
nucleotide at +/- 4, the presence of a T at -4 being inhibitory to 
binding by Myc but not by USF or Max. This suggests one mechanism by 
which bHLH factors are partitioned between multiple potential 
binding sequences in the promoters and enhancers of viral and 
cellular genes. It was also demonstrated that MgCl2 has a significant 
influence on USF DNA binding specificity. A broader range of USF 
binding sites was selected in the absence of MgC12, conforming 
to the altered half -site consensus gTGaY. Binding studies with 
specific oligonucleotides demonstrated significantly improved 
tolerance to sequence variation at positions 1, 4, and to a lesser extent 
5, of the GTGRY consensus in the absence of MgC12 . The results indicate 
that Mg2+ ions have an integral role in the formation of the USF-DNA 
complex . 
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Upstream Binding Factor (UBF) is important for activation of 
ribosomal RNA transcription and belongs to a family of proteins 
containing nucleic acid binding domains, termed HMG-boxes, with 
similarity to High Mobility Group (HMG) chromosomal proteins. Proteins in 
this family can be sequence-specific or highly sequence- tolerant 
binding proteins. We show that Xenopus UBF can be classified among 
the sequence -tolerant class. Methylation interference assays using enhancer 
DNA probes failed to reveal any critical nucleotides required for UBF 



binding. Selection by UBF of optimal binding sites ■, ■ ^ 

amonq a population of enhancer oligonucleotides with randomized 
seauences also failed to reveal any consensus sequence. The minor groove 
specific drugs chromomycin A3, distamycin A and actmomycm D competed 
aaainst UBF for enhancer binding, suggesting that UBF, like other 
HMG-box proteins, probably interacts with the minor groove. UBF also shares 
with other HMG box proteins the ability to bind synthetic cruciform 
DNA However, UBF appears different from other HMG-box proteins m that it 
an bind both RNA (tRNA) and DNA. The sequence-tolerant nature ot 
■BF-nucleic acid interactions may accommodate the rapid evolution of 



UBF 

ribosomal RNA gene sequence; 
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A nuclear extract from petioles of sweet potato protected several sites 
in the 5 '-upstream region of a gene for beta-amylase from DNase I 
digestion One of these sites, located at a region around 800-base pairs 
upstream from the transcription start ^^^e, having an imperfect 
palindromic sequence of CGTCACGTCACG, was designated the R-box. The site 
contained tandemly duplicated CGTCA sequences, referred to below 5 - and 
3 '-CGTCA. Competition experiments in gel mobility shift assays with mutant 
R-box oligonucleotides indicated that mutations in bases outside the 
3 '-CGTCA of the R-box do not severely affect the binding. By 
contrast, single-base substitutions in any one base of the 3 ■ -CGTCA greatly 
abolished the binding even when the mutated R-boxes contained intact 
5 '-CGTCA However, oligonucleotides with mutations in the 3 -cgtca 
had the ability to bind the nuclear factor when additional 
mutations were introduced to create a partially palindromic sequence 
containing the CGTCA sequence in its 3 ' -half on the °PP°^^J^ , ^^^^f . f ^J! 
results indicate that the CGTCA sequence alone is not sufficient for the 
binding of the R-box binding factor (RBF) and that the 
RBF binds to the sequence with partial dyad symmetry that contains 
the CGTCA motif in its 3 '-half. The optimum sequence for the 
binding of the RBF is suggested to be a palindromic octameric 
sequence TGACGTCA, which is identical to the consensus sequence of the 
CAMP -responsive element (CRE) of animal genes. Bacterially produced HBP-lb 
of wheat bound to the R-box, and its binding to mutated R-boxes was 
similar to that of RBF, suggesting that the RBF belongs to a family of 
bZIP-type plant nuclear factors that bind to CGTCA-related 
sequences. However, several differences between the RBF and HBP-lb were 
also noted. 
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Hemophilia B-Leyden is characterized by the gradual amelioration of 
bleeding after the onset of puberty. All Leyden phenotype mutations found 
to date lie within the Leyden- specif ic region, which spans roughly nt-40 to 
+20 in the 5' end of the human factor IX gene. With HepG2 cell 
nuclear extracts, the Leyden- specif ic region and its immediate neighboring 
region of the normal factor IX gene showed five DNase I footprints: 
FP-I (nt +4 to +19), FP-II (nt -16 to -3), FP-III (nt -27 to -19), FP-IV 

(nt -67 to -49) , and FP-V {nt -99 to -77) . Protein binding affinities 
of short oligonucleotides containing sequences of FP-I, FP-II, or 
FP-III were substantially reduced in the presence of Leyden phenotype 
mutations in these areas, correlating well with the negative effects of 
these mutations on factor IX gene expression. A Leyden phenotype 
mutation at nt -20 (T to A) caused a loss of both footprints FP-III and 
FP-II but generated a new footprint, FP-III' (nt -34 to -23), partially 
overlapping with FP-III, indicating mutation-dependent competitive protein 
binding at these sites. Although the FP-III' area contains an 
androgen responsive element-like sequence, the nuclear protein that 
binds at FP-III' is not androgen receptor. The protein was not 
recognized by anti -androgen receptor antibody and, furthermore, was present 
not only in liver but also in both androgen receptor-positive and androgen 
receptor-negative cells in electrophoretic mobility shift assays. The 
nuclear concentration of this protein increased significantly upon 
treatment of the HepG2 cells with testosterone. Its binding affinity 
to an oligonucleotide (-32sub) containing the FP-III' sequence was 
greatly reduced in the presence of exogenous androgen receptor, suggesting 
a possible interaction of this protein with androgen receptor. The 
affinities of both this protein and a protein which binds to FP-III 

(presumably HNF-4) to -32sub with a mutation at nt -26 were grossly 
lowered. These findings suggest that the amelioration of hemophilia 
B-Leyden with a mutation at nt -20 after puberty involves binding of 
a specific non-androgen receptor nuclear protein at FP-III' and it is able 
to substitute for the function of a protein bound at FP-III in the normal 
gene optimally through its elevated interaction with androgen 
receptor upon a surge of testosterone . (ABSTRACT TRUNCATED AT 400 WORDS) 
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Early-B-cell factor (EBF) is a nuclear protein that recognizes a 



functionally important sequence in the promoter of the mb-1 gene. Like the 
mb-1 gene, which encodes an immunoglobulin-associated protein, EBF is 
specifically expressed in the early stages of B-lymphocyte differentiation. 
We purified EBF by sequence-specific DNA affinity chromatography and 
examined its biochemical properties and DNA-binding specificity. 
Crude nuclear extract and affinity-purified EBF generated protein-DNA 
complexes with the mb-1 promoter that were indistinguishable in 
electrophoretic mobility shift and DNase I footprint assays. Fractionation 
of affinity-purified EBF by sodium dodecyl sulf ate-polyacrylamide gel 
electrophoresis and renaturation of isolated polypeptides indicated that 
EBF DNA-binding activity could be reconstituted from polypeptides 
with molecular masses of 62 to 65 kDa . Gel filtration chromatography 
suggested that native EBF has a molecular mass of 140 kDa, if a globular 
shape of the protein is assumed. Thus, EBF appears to be a dimer with 
subunits of 62 to 65 kDa. To characterize the DNA-binding specificity 
of purified EBF, we performed two sets of experiments. First, we examined 
various mutant EBF-binding sites for interaction with purified 
EBF in an electrophoretic mobility shift assay. Second, we used 
oligonucleotides containing pairs of randomized bases in a 
binding-site selection and amplification experiments to 
determine a preferred sequence for DNA binding by EBF. Taken 
together, the results of these experiments indicated that EBF recognizes 
variations on the palindromic sequence 5 ' -ATTCCCNNGGGAAT , with an 
optimal spacer of 2 bp between the half -sites. 
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Murine homeobox genes play a fundamental role in directing embryogenesis 
by controlling gene expression during development. The homeobox encodes a 
DNA binding domain (the homeodomain) which presumably mediates 
interactions of homeodomain proteins with specific DNA sites in the control 
regions of target genes. However, the bases for these selective DNA-protein 
interactions are not well defined. In this report, we have characterized 
the DNA binding specificities of three murine homeodomain proteins, 
Hox 7.1, Hox 1.5, and En-1. We have identified optimal DNA 
binding sites for each of these proteins by using a random 
oligonucleotide selection strategy. Comparison of the sequences of 
the selected binding sites predicted a common consensus site 
that contained the motif (C/G)TAATTG. The TAAT core was essential for DNA 
binding activity, and the nucleotides flanking this core directed 
binding specificity. Whereas variations in the nucleotides flanking 
the 5' side of the TAAT core produced modest alterations in binding 
activity for all three proteins, perturbations of the nucleotides directly 
3' of the core distinguished the binding specificity of Hox 1.5 from 
those of Hox 7.1 and En-1. These differences in binding activity 
reflected differences in the dissociation rates rather than the equilibrium 
constants of the protein-DNA complexes. Differences in DNA binding 
specificities observed in vitro may contribute to selective interactions of 
homeodomain proteins with potential binding sites in the 



control regions of target genes. 
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Transcription from the promoter of mouse mammary tumor virus is 
subject to both positive and negative control by cellular factors, 
and proviral promoter elements that mediate a basal level of 
transcription must in some way respond to these cellular regulatory 
signals. Several such elements, including a TATA box, a region containing 
three octamer- related sequences, and a binding site for nuclear 
factor 1, have been previously defined. Additional promoter mutations 
have allowed a fourth basal promoter element to be identified near the 
transcription initiation site between +2 and +10. Sequence 
alterations within this element affect transcription both in vivo and 
in vitro. Gel electrophoresis mobility shift and DNase I footprmting 
assays define a nuclear protein, termed initiation site-binding 

protein, that specifically recognizes this region of the promoter. 
Optimal levels of transcription from the mouse mammary tumor 
virus promoter require initiation site-binding protein, as 
demonstrated by a correlation between protein affinity and transcriptional 
activity and by specific inhibition of transcription in vitro by an 
oligonucleotide capable of titrating the protein from 
transcriptionally active fractions. 
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Analysis of the p50 and p65 subunits of the NF-kappa B 
transcription factor complex has revealed that both proteins 
can interact with related DNA sequences through either homo- or heterodimer 
formation. In addition, the product of the proto-oncogene c-rel can 
bind to similar DNA motifs by itself or as a heterodimer with p50 or 
p65. However, these studies have used a limited number of known kappa B DNA 
motifs, and the question of the optimal DNA sequences preferred by 
each homodimer has not been addressed. Using purified recombinant p50, p65. 



and c-Rel proteins, optimal DNA-binding motifs were selected 
from a pool of random oligonucleotides. Alignment of the selected 
sequences allowed us to predict a consensus sequence for binding of 
the individual homodimeric Rel- related proteins, and DNA-protein 
binding analysis of the selected DNA sequences revealed sequence 
specificity of the proteins. Contrary to previous assumptions, we observed 
that p65 homodimers can interact with a subset of DNA sequences not 
recognized by p50 homodimers. Differential binding affinities were 
also obtained with p50- and c-Rel-selected sequences. Using either a p50- 
or p65-selected kappa B motif, which displayed differential binding 
with respect to the other protein, little to no binding was observed 
with the heterodimeric NF-kappa B complex. Similarly, in transfection 
experiments in which the selective kappa B binding sites were 
used to drive the expression of a chloramphenicol acetyltransf erase 
reporter construct, the p65- and p50-selected motifs were activated only in 
the presence of p65 and p50/65 (a chimeric protein with the p50 DNA 
binding domain and p65 activation domain) expression vectors, 
respectively, and neither demonstrated a significant response to stimuli 
that induce NF-kappa B activity. These findings demonstrate that 
interaction of both subunits of the heterodimeric NF-kappa B complex with 
DNA is required for DNA binding and transcriptional activation and 
suggest that transcriptional activation mediated by the individual 
rel-related proteins will differ dramatically, depending on the specific 
kappa B motifs present. 
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The LpSl alpha and beta genes of Lytechinus pictus are activated at the 
late cleavage stage of embryogenesis , with LpSl mRNAs accumulating only in 
lineages contributing to aboral ectoderm. We had shown previously that 762 
bp of 5' flanking DNA from the LpSl beta gene was sufficient for proper 
temporal and aboral ectoderm specific expression. In the present study, we 
identified a strong positive cis -regulatory element at -70 bp to -75 bp in 
the LpSl beta promoter with the sequence (G) 6 and a similar, more distal 
cis-element at -721 bp to -726 bp. The proximal 'G-string' element 
interacted with two nuclear factors, one specific to ectoderm and one 
to endoderm/mesoderm nuclear extracts, whereas the distal G-string element 
interacted only with the ectoderm factor . The ectoderm and 
endoderm/mesoderm G-string factors were distinct based on their 
migratory behavior in electrophoretic mobility shift assays, binding 
site specificities, salt optima and EDTA sensitivity. The 
proximal G-string element shared homology with a binding site 
for the mammalian transcription factor IFl, a protein that 
binds to negative cis-regulatory elements in the mouse alpha 1(1) and 
alpha 2(1) collagen gene promoters. Competition experiments using wild-type 
and mutant oligonucleotides indicated that the ectoderm G-string 
factor and IFl have similar recognition sites. Partially purified IFl 
specifically bound to an oligonucleotide containing the proximal 



G-string of LpSl beta. From our results, we suggest that the ectoderm 
G-string factor, a member of the G-rich DNA-binding Protein 
famiS, activates the LpSl gene in aboral ectoderm cells by binding 
to the LpSl promoter at the proximal G-string site. 
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ETSl protein purified from GEM cells was used to ^^^^^^^its optimum 
DNA-binding sequence (pu) G/CCaGGA-AGTc (py) . The sequence CCGGAAGT 
(E?S1 3) was preferred 5:1 over CAGGAAGT (PEA3). Quantitative 
electrophoretic mobility-shift assays (EMSA) indicated that the purified 
ETSl protein binds to either ETSl-3 or PEA3 oligonucleotide 
proies'^with high affinity (Ka = 0.5-4.0 x 10(10) ^^'^^^f .^^^^/^^ ^^^^^^^^ 
ETSl has different binding capacities for ETSl-3 and PEA3 
oligonucleotide probes. The ETSl protein binds 2-5 times more 
ETSl-3 than PEA3. Competitive binding experiments showed that the 
ETSl-3 and PEA3 probes effectively compete for the binding of ETSl-3 
However, changing the core DNA-binding sequence from GGAA to AGAA 
eliminates competition. Since the human ETSl protein selected the same DNA 
sequence from a mixture of random oligonucleotides as did the 
Drosophila E74A protein (one of the most divergent members of the ETS 
family) , this strongly suggests that all proteins containing the ETS 85 
amino acid domain (sequences which define the ETS family) will bind 
to the same sequence . 

6/3,AB/28 (Item 28 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

06949945 91260710 PMID : 1675428 

DNA-binding specificity of the fushi tarazu homeodomain. 

Florence B; Handrow R; Laughon A ^o-,n<r 

Departments of Genetics, University of Wisconsin, Madison 53706. 

Molecular and cellular biology (UNITED STATES) Jul 1991, H (7) 

P3613-23, ISSN 0270-7306 Journal Code: 8109087 

Contract/Grant No.: HD23820; HD; NICHD 

Document type: Journal Article 

Languages: ENGLISH 

Main Citation Owner: NLM 

Record type : Completed 

The fushi tarazu (ftz) gene of Drosophila melanogaster encodes a 
homeodomain-containing transcription factor that functions in 
the formation of body segments. Here we report an analysis of the DNA- 
binding properties of the ftz homeodomain m vitro. We provide 
evidence that the homeodomain binds to DNA as a monomer, with an 
equilibrium dissociation constant of 2.5 x 10 (-11) M for binding to a 
consensus binding site. A single ftz binding sxte ^ ^ ^r.a. =-1*-^ 

occupies 10 to 12 bp, as judged by the ability of protein bound at one site 
to interfere with binding to an adjacent site. These experiments also 
demonstrated a lack of cooperative binding between ftz homeodomams . 



Analysis of single-nucleotide substitutions over an 11-bp sequence shows 
that a stretch of 6 bp is critical for binding, with an optimal 
sequence of 5 ' CTAATTA3 ' . These data correlate well with recent structural 
evidence for base- specif ic contact at these positions. In addition, we 
found that sequences flanking the region of direct contact have effects on 
DNA binding that could be of biological significance. 



6/3,AB/29 (Item 29 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

06806758 91117251 PMID : 1990287 

trans-Activation of a globin promoter in nonerythroid cells. 
Evans T; Felsenfeld G 

Laboratory of Molecular Biology, National Institute of Diabetes and 
Digestive and Kidney Diseases, Bethesda, Maryland 20892. 

Molecular and cellular biology (UNITED STATES) Feb 1991, 11 (2) 

p843-53, ISSN 0270-7306 Journal Code: 8109087 

Document type: Journal Article 

Languages: ENGLISH 

Main Citation Owner: NLM 

Record type : Completed 

We show that expression in fibroblasts of a single cDNA, encoding the 
erythroid DNA-binding protein Eryfl (GF-1, NF-El) , very efficiently 
activates transcription of a chicken alpha-globin promoter, 
trans-Activation in these cells occurred when Eryfl bound to a single site 
within a minimal globin promoter. In contrast, efficient activation in 
erythroid cells required multiple Eryfl binding sites. Our 
results indicate that mechanisms exist that are capable of modulating the 
trans-acting capabilities of Eryfl in a cell -specif ic manner, without 
affecting DNA binding. The response of the minimal globin promoter to 
Eryfl in fibroblasts was at least as great as for optimal 
constructions in erythroid cells. Therefore, the assay provides a very 
simple and sensitive system with which to study gene activation by a 
tissue-specific factor. 
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An inhibitory domain of E12 transcription factor prevents DNA 
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The kappa E2 sequence binding proteins, E12 and E47, are generated 
by alternative splicing of the E2A gene, giving closely related basic and 
helix- loop-helix structures crucial for DNA binding and dimerization . 
Measurements of dimerization constants and binding strengths to the 
optimal DNA sequence (the kappa E2 site or its near relatives) showed 
that E47 homodimers and MyoD heterodimers with E12 or E47 dimerized and 
bound avidly, but E12 homodimerized efficiently and bound to DNA poorly; 
MyoD homodimerized poorly and bound strongly. An inhibitory domain 
N-terminal to the basic region of E12 prevents E12 homodimers but not 
E12/MyoD heterodimers from binding to DNA. Thus, E47 binds to 



DNA both as a heterodimer with MyoD and as a hotnodimer, while E12 and MyoD 
bind to DNA efficiently only as heterodimers . 
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DNA binding of purified transcription factor NF-kappa 
B. Affinity, specificity, Zn2+ dependence, and differential half -site 
recognition . 
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A rapid purification procedure for the NF-kappa B transcription 
factor from the cytosol of human placenta is demonstrated which 
exploits the insensitivity of the NF-kappa B.DNA complex toward the 
intercalating agent chloroquine . Purified NF-kappa B required 100 mM KCl or 
NaCl and a pH of 7.5 to optimally bind to DNA. Equilibrium of 
binding was reached within less than 5 min in the absence of 
competitor DNA and after 1 h in the presence of 0 . 1 mg/ml poly{dI-dC). DNA 
binding of NF-kappa B was specifically blocked by the chelating agent ^ 
1, 10-orthophenantroline and could only be reconstituted by addition of 
Zn2+. Under optimal binding conditions, the dissociation 
constant for the complex of the purified NF-kappa B with its most frequent 
cognate DNA motif 5 ' -GGGACTTTCC-3 ' was in the range of 10 (-12) to 10 (-13) 
M. Various other cis-acting kappa B motifs were recognized by NF-kappa B 
with lower affinities. A comparative analysis of known NF-kappa B- 
binding sites and competition experiments with synthetic 
polynucleotides and oligonucleotides encompassing only one half-site 
or single-stranded kappa B motifs suggested that the two DNA-binding 
monomers in the NF-kappa B protein complex can interact differentially with 
the half -sites of the decameric cognate motif. 
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Mutations that define the optimal half -site for binding yeast 
GCN4 activator protein and identify an ATF/CREB-like repressor that 
recognizes similar DNA sites. 
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The yeast GCN4 transcriptional activator protein binds as a dimer 
to a dyad- symmetric sequence, indicative of a protein-DNA complex in which 
two protein monomers interact with adjacent half -sites. However, the 
optimal GCN4 recognition site, ATGA (C/G) TCAT, is inherently 
asymmetric because it contains an odd number of base pairs and because 
mutation of the central C.G base pair strongly reduces specific DNA 



binding . From this asymmetry, we suggested previously that GCN4 
interacts with nonequivalent and possibly overlapping half-sites (ATGAC and 
ATGAG) that have different affinities. Here, we examine the nature of GCN4 
half-sites by creating symmetrical derivatives of the optimal GCN4 
binding sequence that delete or insert a single base pair at the 
center of the site. In vitro, GCN4 bound efficiently to the sequence 
ATGACGTCAT, whereas it failed to bind to ATGAGCTCAT or ATGATCAT . 
These observations strongly suggest that (i) GCN4 specifically recognizes 
the central base pair, (ii) the optimal half-site for GCN4 
binding is ATGAC, not ATGAG, and (iii) GCN4 is a surprisingly 
flexible protein that can accommodate the insertion of a single base pair 
in the center of its compact binding site. The ATGACGTCAT 
sequence strongly resembles sites bound by the yeast and mammalian ATF/CREB 
family of proteins, suggesting that GCN4 and the ATF/CREB proteins 
recognize similar half -sites but have different spacing requirements. 
Unexpectedly, in the context of the his3 promoter, the ATGACGTCAT 
derivative reduced transcription below the basal level in a 
GCN4 -independent manner, presumably reflecting DNA binding by a 
distinct ATF/CREB-like repressor protein. In other promoter contexts, 
however, the same site acted as a weak upstream activating sequence. 
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Plasmids containing the hormone regulatory element of mouse mammary tumor 
virus linked to the thymidine kinase promoter of herpes simplex virus and 
the reporter gene chloramphenicol acetyltransf erase of Escherichia coli 
respond to glucocorticoids and progestins when transfected into appropriate 
cells. In the human mammary tumor cell line T47D, the response to 
progestins, but not to glucocorticoids, is highly dependent on the topology 
of the transfected DNA. Although negatively supercoiled plasmids respond 
optimally to the synthetic progestin R5020, their linearized 
counterparts exhibit markedly reduced progestin inducibility . This is not 
due to changes in the efficiency of DNA transf ection, since the amount of 
DNA incorporated into the cell nucleus is not significantly dependent on 
the initial topology of the plasmids. In contrast, cotransf ection 
experiments with glucocorticoid receptor cDNA in the same cell line show no 
significant influence of DNA topology on induction by dexamethasone . A 
similar result was obtained with fibroblasts that contain endogenous 
glucocorticoid receptors. When the distance between receptor-binding 
sites or between the binding sites and the promoter was 

increased, the dependence of progestin induction on DNA topology was more 
pronounced. In contrast to the original plasmid, these constructs also 
revealed a similar topological dependence for induction by glucocorticoids. 
The differential influence of DNA topology is not due to differences in the 
affinity of the two hormone receptors for DNA of various topologies, but 
probably reflects an influence of DNA topology on the interaction between 
different DNA-bound receptor molecules and between receptors and other 
transcription factors . 



6/3,AB/34 (Item 34 from file: 155) 



DIALOG (R) File 155 : MEDLINE (R) 



05965773 89053051 PMID : 3192075 

Cytosine methylation prevents binding to DNA of a HeLa cell 
transcription factor required for optimal expression of 
the adenovirus major late promoter. 
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StosLe^Sethratiof within CpG dinucleotides has , been i-Pli-ted in the 
regulation of gene expression in vertebrates and, xn some cases has been 

,r. ^^ ran<5ative in repression of transcription . We have 

SSmined whJther^eSlaJion If CpG dinucleotides located within the 
binding site for a specific transcription factor, 

SSf or USF, affects its binding to DNA. ^^^^ ,3 
binds to the adenovirus major late promoter (AdMLP), as well as 
endogenous cellular genes, and stimulates transcription in an in 
vitro assay. Synthetic oligonucleotides m which 5-methylcytosine 
replaces Stosine at specific sites were used to generate duplex DNAs and 
^he ?o?mat^Sn of completes of these oligomers with MLTF was studied using a 
Tel retardation assay. Methylation at a CpG site centrally located within 
the binding site strongly inhibited complex formation, whereas ^ ^ , 

methyStion^ at a site 1 Lses away had no demonstrable ef feet . _ Methylation 
at the central site was also shown to inhibit specific transcription 
in vS^o from the AdMLP. Methylation at the central site on only one strand 
Caused a partial inhibition of binding, the effect being greater when 
the noncoding strand was methylated. The results indicate that some 
cases site-lpecific methylation may inhibit gene expression directly by 
blocking binding to DNA of factors required for optimal 
transcription. Along with other recent findings, they suggest an 
interplay between DNA methylation and transcription factors m 
the regulation of gene expression. 
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ABSTRACT: A rapid purification procedure for the NF-. kappa. B 
transcription factor from the cytosol of human placenta is 

demonstrated which exploits the insensitivity of the NF-. kappa. B . cntdot . 
DNA complex toward the intercalating agent chloroquine . Purified 
NF-. kappa. B required 10 0 mM KCl or NaCl and a pH of 7.5 to 
optimally bind to DNA. Equilibrium of binding was 

reached within less than 5 min in the absence of competitor DNA and after 

1 h in the presence of 0.1 mg/ml poly{dI-dC). DNA binding of 

NF-. kappa. B was specifically blocked by the chelating agent 

1 , 10-orthophenantroline and could only be reconstituted by addition of 

Zn2+. Under optimal binding conditions, the dissociation 

constant for the complex of the purified NF-. kappa. B with its most 

frequent cognate DNA motif 5 ' -GGGACTTTCC-3 ' was in the range of 10-12 to 

10-13 M. Various other cis -acting . kappa . B motifs were recognized by 

NF-. kappa. B with lower affinities. A comparative analysis of known 

NF- .kappa. B-binding sites and competition experiments with 

synthetic polynucleotides and oligonucleotides encompassing only 

one half-site or single - stranded . kappa . B motifs suggested that the two 

DNA-binding monomers in the NF-. kappa. B protein complex can 

interact differentially with the half-sites of the decameric cognate 

motif . 
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in low levels in unstimulated spleen cells and is increased by LPS 

treatment This protein binds to two sites in a regulatory 

req?on of the la A alpha k gene, one of which contains the NF-kappa B-like 

binding site. DNA fragments containing these sites cross - 

compete for protein binding. Analysis by DNase I footprint ing 

identified a target binding sequence, named the LPS -responsive 

element. Although this target sequence contains an NF-kappa B-like 

binding site, competition with a mutant 

oSgonScleotide demonstrated that bases critical for NF-kappa B 

binding are not required for binding of the LPS-mducible 

protein. {ABSTRACT TRUNCATED AT 250 WORDS) 
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Transcription of the human haptoglobin (Hp) gene is induced by 
inteSe"in 6 (IL-6) in the human hepatoma cell line Hep3B . Cis-acting 
elements responsible for this response ^^^^^^^^^ 
bp of the 5 '-flanking region. Site-specific mutants of the Hp promoter 
fused to the chloramphenicol acetyl transferase (CAT) gene were analysed by 
transient transfection into uninduced and IL-6-treated Hep3B cells, 
we identified three regions. A, B and C, defined by mutation, which are 
important for the IL-6 response. Band shift experiments using nuclear 
extracts from untreated or IL-6-treated cells revealed the presence 
of lL-6-inducible DNA binding activities when DNA fragments 
containing the A or the C sequences were used. Competition 

experiments showed that both sequences bind to the same nuclear 
factors. Polymers of oligonucleotides containing either the A 
or the C regions confer IL-6 responsiveness to a truncated SV40 promoter. 
The B region forms several complexes with specific DNA-binding 

proteins different from those which bind to the A and C region The 
B region complexes are identical in nuclear extracts from IL-6- 
treated and untreated cells. While important for IL-6 induction in 
the context of the haptoglobin promoter, the B site does not confer IL-6 
inducibility to the SV40 promoter. Our results indicate that the IL-6 
response of the haptoglobin promoter is dependent on the presence of 
multiple, partly redundant, cis-acting elements. 
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In the presence of partially purified pseudorabies virus immediate-early 
protein, multiple sites of DNase I protection were observed on the 
adenovirus major late and human hsp 7 0 promoters. Southwestern (DNA-protein 
blot) analysis demonstrated that the immediate-early protein bound directly 
to the sequences contained in these sites. These sequences share only 
limited homology, differ in their affinities for the immediate-early 
protein, and are located at different positions on these two promoters. In 
addition, the site- specif ic binding of a temperature-sensitive 
immediate-early protein was eliminated by the same heat treatment 

which eliminates its transcriptional activating function, whereas the 
binding of the wild-type protein was unaffected by heat 
treatment. Thus, site-specific binding requires a functionally 
active immediate -early protein. Furthermore, immediate-early-protein-depend 
ent in vitro transcription from the major late promoter was 
preferentially inhibited by oligonucleotides which are homologous to 
the high-affinity binding sites on the major late or hsp 70 
promoters. These observations suggest that transcriptional stimulation by 
the immediate-early protein involves binding to cis -acting elements. 
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DNA sequences that modulate basal and cAMP- stimulated transcription 
are located within the initial 169 base pairs of the alpha-gene 5 '-flanking 
sequence. Using DNase I protection analyses and gel -mobility shift assays, 
we examined in vitro the domains in the human alpha-gene 5 '-flanking 
sequence that bind nuclear proteins extracted from JEG-3 
choriocarcinoma cells. DNase I protection studies of the sequences between 
-236 and -100 demonstrate two major protected regions: -178 to -156 
corresponding to an upstream regulatory element (URE) and -146 to -112 
corresponding to 18 -base pair repeated sequences that contain 
CAMP-responsive enhancers (CREs) . Nuclear proteins extracted from JEG-3 
choriocarcinoma cells bind specifically to oligonucleotides 
corresponding to both the URE and CRE domains as well as to a downstream 
domain (-99 to -72) that contains consensus CCAAT motifs on both the sense 



and antisense strands. Binding to a DNA fragment (-236 to -100) that 
contains both the URE and CRE domains was 10-fold more effective than that 
using either fragment alone. Binding to this multisite DNA fragment 
is readily disrupted using the URE sequence, but not the CRE sequence as a 
competitor, suggesting that the URE binding factor may 

stabilize DNA-protein interactions in these adjacent complexes. The amount 
of protein binding to each of the alpha-gene 5 '-flanking domains was 
unaffected by treatment with 8-bromo-cAMP. These studies indicate 
that there are multiple adjacent protein binding domains in human 
alpha-gene 5 '-flanking sequence that correspond to cis-acting regulatory 
elements including an upstream element that activates basal expression, 
repeated cAMP-response elements, and a downstream sequence containing 
consensus CCAAT box elements. Interactions between regulatory domains 
facilitate protein binding and synergistically stimulate alpha-gene 
transcription . 
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ABSTRACT: This article reports the effects of gossypol at the genomic level 
in rat spermatogenic cells. After gossypol treatment for various 
times (8, 12, and 19 weeks), the spermatogonia! cells were allowed to 
rest for 2 to 4 weeks. The function of histone H-4 gene promoter (H-4GP) 
in the repopulating pachytene spermatocytes (RPS) was investigated. The 
sequences of the oligonucleotides for the H-4GP binding 
sites 1 and 2 were synthesized by an ABI-3 92 DNA synthesizer. RPS 
and the control pachytene spermatocytes (CPS) were obtained by 
centrifugal elutriation and subsequently they were used for the 
preparation of nuclear protein extracts (NPE) . The NPE interaction with 
the DNA fragment of site 1 or 2 was studied by an electrophoresis 
mobility shift assay (EMSA) . EMSA with NPE-CPS revealed ten major gel 
shift bands for site 1 and 2 . The presence of extra unlabeled DNA 
fragments competed with 6 of the bands. After 2 to 4 weeks recovery 
from 8, 12, and 19 weeks of gossypol treatment, NPE-RPS failed to 
shift four bands (b through e) in site 1. These results suggested that 
gossypol treatment affected the transcription factors 

for interaction with site 1. On the contrary, no effect was demonstrated 
in NPE that interacted with site 2. Furthermore, gossypol treatment 
did not change the nucleotide sequence in the H-4GP site 1 and 2 . 
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ABSTRACT: Complement factor B, a serine protease playing a pivotal 

role in alternative pathway activation, is an acute-phase plasma protein. 

Previous studies have revealed that interleukin-1 (IL-1) mediates, at 

least in part, the acute-phase induction of factor B expression and 

that the IL-l-responsive element resides in the region between -553 and 

-478 relative to the transcription initiation site of the mouse 

factor B gene. In this paper, we demonstrate a specific 

binding site for a nuclear factor of human hepatoma 

HepG2 cells in this region of the factor B gene, using gel shift 

and methylation interference analysis. The nucleotide sequence of the 

binding site is closely similar to the NF. kappa. B or H2TF1 

binding motif. The binding activity of HepG2 showed very 

similar specificity to that of NF. kappa. B or H2TF1, as shown by a 

competition binding assay, and was induced by IL-1. alpha. 

treatment. A synthetic oligonucleotide corresponding to this 

binding site, as well as a similar sequence found in another 

class III complement C4 gene, conferred IL-1 responsiveness on the 

minimal factor B promoter. In contrast, a mutated 

oligonucleotide that could not bind to the HepG2 nuclear 

factor did not confer IL-1 responsiveness. These results suggest 

that IL-1 induces factor B expression via NF. kappa. B or a closely 

related factor in hepatocyte nuclei. 
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The final clinical manifestation of cancer is a result of complex series 
of changes in a single cell. This review summarizes some of the new 
concepts and hypotheses that explain the evolution of cancers. The emphasis 



is on cancer as a disease of the stem cells within a tissue that undergo 
initiation as a result of mutational insult to one or more genes that are 
critical for cell growth. During the second stage (promotion stage) the 
initiated cells acquire proliferative capacity due to epigenetic changes, 
i.e., altered expression of genes whose products play a central role in 
signal transduction. This requires continued exposure to agents and events 
causing such changes. This stage is, therefore, reversible and the various 
components of this stage are central targets for the development of 
mechanism based anti-cancer drugs. During the stage of progression, the 
neoplastic lesions acquire additional genetic alterations and become 
clinically manifestable malignant neoplasms. At the biochemical and 
molecular level, neoplastic transformation involves aberrations in the 
expression and regulation of oncogenes, tumor suppression genes, 
transcription factors and components of the cell signal 
transduction cascades. The understanding of the various cellular 
biochemical and molecular events that metamorphose a normal cell into a 
cancer cell is central to the development of rational new drugs that are 
targeted against the various components. Such drugs in combination with the 
conventional chemotherapeutic agents that are currently used, provide a 
more effective control of cancer without the risk of toxic side effects. 
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The enzyme/cytokine thymidine phosphorylase/platelet-derived endothelial 
cell growth factor (TP/PD-ECGF) has diverse functions within cells, 
including the regulation of steady-state thymidine levels, the conversion 
of the cancer chemotherapeutic agent 5-f luorouracil (FUra) to an active 
metabolite, and the mediation of angiogenesis in normal and malignant 
cells. Although the levels of TP/PD-ECGF vary substantially among different 
tissues and are generally found to be elevated in tumors, little is known 
about the control of its expression in vivo in humans. In this study, 
peripheral blood mononuclear cells were obtained from patients prior to and 
during treatment with IFN and FUra and analyzed for TP/PD-ECGF 
expression. Sixteen of 21 patients (76%) exhibited an average 3-4-fold 
increase of TP/PD-ECGF protein levels after treatment with either 
IFN-alpha or-beta, with the remaining patients having either a decrease 
(four patients) or no change (one patient) at the sampling times examined. 
Expression in vivo increased rapidly within 1-2 h of IFN treatment 
and remained elevated for up to 48 h after its administration. The increase 
in TP/PD-ECGF protein was accompanied by a concomitant increase in 
TP/PD-ECGF mRNA levels. TP/PD-ECGF mRNA expression in cells in vitro was 
induced by IFN but not by pharmacologically relevant concentrations of 
FUra, suggesting that the IFN was responsible for the induction seen in the 
patients. This study demonstrates that IFN induces TP/PD-ECGF expression in 
vivo by regulation of the level of mRNA expression. 
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S:ranoma^ran°iSStant human cancer, the etiology of which has .een the 
subject of much study. Recently a gene for familial melanoma, MLM, has been 
mapped and isolated. This gene encodes the ^^H-^^^l^ ^^9^1^^°^^^^,!^'' 
mutated in a variety of sporadic human cancers in addition to melanoma The 
Tsolatioi of MLM answers some questions in the area of melanoma biology, 
but raises others. Identification of pl6 and other genes that contribute to 
melanoma development may be viewed as one step m the attempt to 
understand, diagnose, and treat this malignant disease. 
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Natural and synthetic vitamin A metabolites and analogs (retinoids) were 
found to suppress head and neck and lung carcinogenesis m animal models 
and inhibit carcinogenesis in individuals with premalignant lesions and a 
high risk to develop cancer of the aerodigestive tract. ^^^^^^^^^^ ' 
prevent the development of second primary cancers m head and neck and lung 
cancer patients who had been treated for the first primary. These 
effects are thought to result from changes in the expression of genes that 
regulate cell growth and differentiation. Most of the effects of retinoids 
on gene expression are mediated by nuclear retmoic acid receptors RARs 
(alpha, beta, and gamma) and retinoid X receptors (RXR alpha, beta, and 
gamma) , which function as retinoid-activated transcription 
factors . Like vitamin A deficiency, alterations in receptor 
expression or function could interfere with the retinoid signaling pathway 
and thereby enhance cancer development even in vitamin A sufficient 
individuals. we found that the expression of RAR beta was suppressed in 
more than 50% of oral and lung premalignant lesions m individuals without 
cancer (e g oral leukoplakia and squamous metaplasia) , m dysplastic 
lesions adjacent to cancer, and in malignant oral and lung 
carcinomas. The expression of the other receptors was not different among 
normal, dysplastic, and malignant oral tissues. However, the 
expression of RAR gamma and RXR beta was somewhat decreased in lung 
cancers. These results show that RAR beta expression is lost at early 
stages of carcinogenesis in the aerodigestive tract and support the 
hypothesis that the loss of RAR beta expression may facilitate the 
development of some of these cancers. 
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their mortal counterpart S- 13 0 J expressed xn MCP-lOF cells and not in 

database revealeS that the cDMa ^ ^' ^^^^f ^""^P^rison with the GenBank 
ferritin heavy H chax^ Northern blS a^alvs^f '° ^""^ human 

?:2i rS-— - ^^^^^^ 

ferritin H trLscSpr waf deteSd if "^^^^ andBT-L. Ni 

primary HBEC cultures. increased levels of mPMf^'""' °" 

also detected in total RNA f ^o! Z transcript signals were 

expansion Lso ferritin iron on ^^^^^^^^Y for growth and clonal 

reactive iron, lefdinq to an ^^^^^^ed, may increase the level of 

oxidative DNA damag^ and mutatio:; ' free-radical generation, 
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nor^^r'^^^^^tional Telllf'nT of^'ma" - -pressed during 

epithelial cell lines comoSntfo. Tv''^ epithelium. Murine mammary 
identify ^i~rlLeni^^^^^^^^ 



expression. While lactoferrin was not expressed ^^^erent monolayer 

cStures under standard subconfluent conditions on plastic, lactoferrin 
mRNA and protein steadily accumulated when the cells aggregated to form 
^pherotS on a reconstituted basement membrane 9el - _However , unlike^other 
milk proteins such 



beta-casein, lactoferrin expression was also induced 




S??h^':n'^ri;-a;ier^;;t;;c;riular "matrix whl^h caused the cells to retain 
TJat spread morphologies. These findings indicated that cessation of cell 
growth was not sufficient, that cell-cell interactions were not required 
Ind that cell culture conditions which minimize cell spreading may be 
important in Maintaining lactoferrin expression. Additional data supporting 
this latter concept were generated by treating spread cells with 
cyiocha?as!n D The resulting disruption of microfilament assembly induced 
bSh cen rounding and lactoferrin expression, shape -dependent regulation 
lactoferrin mRNA was both transcriptional and post-transcriptional. 
treatment of rounded cells with a transcription 
actinomycin D, produced a stabilization of lactoferrin mRNA, 



both 
of 

Surprisingly 
inhibitor 



suggesting that transcription of an unstable factor is required 
for degradation of lactoferrin mRNA. Importantly, lacto 
expression was regulated similarly in early passage normal hi 




commun 

cytoskeleton. 



Unlike beta-casein whose expression 



upregulated by 
: of a 
basal 

ptional and transiarionai indi-iixiicj- y . ^^x^ ^^^^^^^^^ _ _-Ctoferrin 
pxcression that is observed in monolayer culture and m malignant 
Ssues may reflect inappropriate cell shapes and cytoskeletal structures 
that are manifested under these conditions. 



specific integrin-mediated signals, lactoferrin may be representat 
class of proteins synthesized in the mammary gland usin 
transcriptional and translational machinery. The suppression of lac 
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Cellular regulatory genes including transcription factors may 
play an important role in the induction, maintenance and progression of 
!ung cancer These regulatory genes are inducible by various 
stimuli including phorbol myristate acetate (PMA) . The differential mRNA 
TsTl.y Method Sas"^ used to identify potential early response genes 
regulated by PMA in non-small cell lung cancer (NSCLC) cell lines. Using 
this technique, several cDNA fragments were found to be potentially 



differentially regulated by PMA in the squamous NSCLC cell line NCI-H157. 
One of these cDNA fragments of approximately 100 bp was determined to be 
differentially induced by at least 30-fold by PMA by northern blot analysis 
and to hybridize to a single 3 . 4 kb mRNA species. This cDNA fragment was 
cloned, sequenced, and identified to be identical to a portion of the 
3 ' -untranslated region of the human early growth response gene-1 (Egr-1) . 
Using Egr-1 cDNA as a probe, it was demonstrated that PMA induces Egr-1 
mRNA expression in at least three other NSCLC cells as well. In addition 
PMA caused a transient increase in expression of the Egr-1 transcript 
reaching a maximum level by 1 h before decreasing in Krci-H157 and three 
other types of NSCLC cells. Treatment of these NSCLC cells with 
TGF-betal showed a transient increase in Egr-1 mRNA similar to PMA which 
also reached a maximum level after 1 h. Normal human bronchial epithelial 
(NHBE) cells also showed a rapid, transient increase in expression of Egr-1 
mRNA after treatment with PMA. In contrast, treatment of NHBE 
cells with TGF-betal showed that expression of Egr-1 mRNA increased by l h 
but reached a maximum level only after 6 h. These results indicate that 
both PMA and TGF-betal can induce Egr- mRNA expression in NSCLC cells and 
NHBE cells; however, while PMA induces Egr-1 mRNA similarly in both cell 
types, TGF-betal induces Egr-1 mRNA expression more rapidly and more 
transiently m NSCLC cells than in NHBE cells. Our results suggest that 
Egr-1 may play different roles in response to mitogens in normal and 
malignant lung cells. 
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Increased bcl-2 expression is a common feature of many types of human 
malignancies, which implies that bcl-2 plays an important role in 
tumorigenesis. To better understand the molecular mechanisms of 
bcl-2-induced oncogenesis, we examined the effects of bcl-2 expression on 
transformation of mouse epidermal JB6 cells induced by the tumor promoter 
12-0-tetradecanoylphorbol-13 acetate (TPA) . Promotion- sensitive JB6 clone41 
cells were transfected with the bcl -2 -containing expression vector 
pD5-neo/bcl-2, and the soft agar growth of bcl-2 -transfected cells and 
control cells were compared. bcl-2 overexpression in JB6 clone41 cells 
caused a TPA-induced soft-agar growth fivefold greater than the growth of 
nontransfected or vector- transfected (neo control) cells, bcl-2 expression 
m the absence of TPA did not lead to colony formation in soft agar 
Because the level of the transcription factor activator protein 
1 (AP-l) has been shown to be critical for the responsiveness of JB6 cells 
to TPA-induced transformation, we compared c-jun and c-fos expression as 
well as the AP-l-bmding activity and the AP-l-mediated transactivation of 
the reporter construct TRE-CAT between bcl -2 -expressing cells and control 
cells. When compared with control cells, bcl-2 -transfected cells expressed 
significantly more c-fos but not c-jun after TPA treatment 
Furthermore, the levels of AP-l and AP-l-induced transactivation of TRE-CAT 
were greater in bcl-2-transfected cells than in control cells after TPA 
treatment . These results showed that bcl-2 cooperates with a tumor 
promoter such as TPA in the induction of malignant transformation in 
mouse epidermal cells and that bcl-2 enhances soft-agar growth by 



stimulating signaling pathways that led to increased AP-l expression. 
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Human intestinal trefoil fant-n-r- ^hTT'c■^ ^„ 
of r,=,ci-^' ''^'^^^^f transcription-polymerase chain reaction (RT-PCR) 

malignancies, which suSeS^s th.^ ^ J'"?' ectopically, in several human 
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adaptir/cScSvator prote?n'\as°been'SLn'?' .'"^t^^ ^ transcriptional 
translocation to mSz on Spll in ^^^^^^^^ ^^e t(8;l6) (pll;pi3) 

t(ll;16) (q23;pl3) in a chn d wH ^ ^Vfl^^d leukemia. We found a 

,pij; in a child with therapy-related chronic myelomonocytic 



cells. Because liq23 translocations inJoLTni'Sfr transcript in CMML 

and CBP have been reported inXrS^ re^aLd t ^v^''''"^ involving M02 
CBP genes may be taraets fnr- tr.^^^^^ related leukemias, both the MLL and 
believe that most t (l^^ig) -f s^oc?a^;^^''v^^ " inhibitors. Accordingly, we 
have been treated w ^h X,^'.Lf„^'","^" develop in pat ients who 

malignant diseases. cytotoxic chemotherapy for primary 
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The basic helix-loop-helix (hmu) 
factors plays a pivotal i n ^! ■ °^ transcription 

differentiation. Moreover dvsrtaJlt T'^^^'''^'-'' determination and 
these factors co^trlb^^es to^ llukl^''^^^'''"^ °^ function of 

development. Neurogenesis L reau^JtenT^''^'"^ tumor 
ACHAETE SCUTE families We analyzed exnr^L^^"^%°J '"^^ NEUROD/atonal and 
NEUR0D3, and ACHAETE SCUTE 1 mlsS) ^ ^^""t?^ NEURODl, NEUR0D2 , 

neuroectodermal tumors (PNETs ™ Lmas 2d ""l ■ primitive 
variety of neuroectodermal tumors hv ^T " ^^""^^ derived from a 

hybridization. NEURODl was Spressed"^ nn analysis and in situ 

specimens, whereas NEUR0D2 and SSRoS/neuroor '""^ medulloblastoma 

overlapping subsets of medulLblastom^s o^^^^^ expressed in partly 

with distant metastases expressed neSrod^ H ^^^^ presented 

tumor progressed early in treat Jn^ S ^ ^^""^^ ™0D3 -positive 

(HASHl) was not exprLseS ^n^^H ?i ^^"^ ACHAETE SCUTE homologue 
was expressed in tSe of f ive sJpraJSto^'Tp J'"'""^^^t°^^-1 ^^^T^) but 
cell lines derived from other sJte^ T Neuroectodermal tumor 
retinoblastoma) expressed NeuroD ;,nH tn^l^rr^r.^'^'' neuroblastoma and 
NEUROD message was detected in o?i.w "^^^^^^ ^CUTE family members. No 
transcription factor expr^siSn^oaJte^nr'"' °" Neurogenic bHLH 

family members may StS^te ?o o^^ J^^^r^- ^P^^^^^^ 
arise during malignant transformation biological differences that 
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Epidermal growth factor (EOF) usually stimulates the proliferation 
of a variety of normal and malignant cells. In contrast, MDA468, a 
human breast cancer cell line with a very high number of EGF receptors, is 
growth inhibited in response to concentrations of EGF that stimulate most 
other cells. The purpose of this study was to elucidate the cellular 
mechanisms involved in EGF- induced growth inhibition. EGF treatment 
stimulated the sustained expression of the cyclin-dependent kinase (CDK) 
inhibitor p21WAFl. The p21WAFl induction in EGF-treated MDA468 cells 
is probably p5 3 -independent since these cells contain no active p53 . The 
promoter for p21WAFl gene contains binding sites for signal transducer and 
activator of transcription (STAT) and EGF is known to activate 
members of this family of transcription factors . Using 
electrophoretic mobility shift assays (EMSA) , we found that EGF activates 
STATl and STATS in the MDA4 68 cells. These activated STATs specifically 
recognized the three conserved STAT-responsive elements in the p21WAFl gene 
promoter, suggesting that STATs may be responsible for the p21WAFl 
induction by EGF in MDA468 cells. The sustained rise in p21WAFl in response 
to EGF is proposed to be a means of growth inhibition in these cells. 
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IFNs are antiproliferative cytokines that have growth- inhibitory effects 
on various normal and malignant cells. Therefore, they have been used 
in the treatment of certain forms of cancer, such as chronic 
myelogenous leukemia and hairy cell leukemia. However, there is little 
evidence that IFNs would be effective in the treatment of acute 
myelogenous leukemia, and molecular mechanisms underlying IFN 
unresponsiveness have not been clarified. Here we have studied the 
activation and induction of IFN-specific transcription factors 

signal transducer and activator of transcription (STAT) 1, STAT2 , 
and p48 in all -trans-retinoic acid (ATRA) -differentiated myeloid leukemia 
cells using promyelocytic NB4 , myeloblastic HL-60, and monoblastic U937 
cells as model systems. These cells respond to ATRA by growth inhibition 
and differentiation. We show that in undifferentiated NB4 cells, 
2 ' , 5 ' -oligoadenylate synthetase and MxB gene expression is not activated by 
IFN-alpha, possibly due to a relative lack of signaling molecules, 
especially p48 protein. However, during ATRA- induced differentiation, 
steady- state STATl, STAT2 , and especially p4 8 mRNA and corresponding 
protein levels were elevated both in NB4 and U93 7 cells, apparently 
correlating to an enhanced responsiveness of these cells to IFNs. ATRA 
treatment of NB4 cells sensitized them to IFN action as seen by 
increased IFN-gamma activation site DNA-binding activity or by efficient 
formation of IFN-alpha-specif ic ISGF3 complex and subsequent oligoadenylate 
synthetase and MxB gene expression. Lack of p4 8 expression could be one of 
the mechanisms of promyelocytic leukemia cell escape from growth- inhibitory 



effects of IFN-alpha. 
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The NM23 genes, encoding for the red blood cell nucleoside diphosphate 
kinases A and B, have been found to serve as metastasis-suppressor genes in 
experimental animal models of tumour progression, and in some, but not all 
cancers in man. To investigate the role of NM23 in the progression of human 
malignant melanoma, we studied the expression and distribution of the 
nm23 protein with a sensitive immunohistochemical technique and a 
well-characterized monoclonal antibody in 41 benign pigment cell lesions 
and 71 uniformly treated malignant melanomas with a long follow 
up-up. In benign naevi , the junctional nests frequently expressed nm23 
protein, whereas the immunoreactivity tended to decrease when the lesions 
matured. All malignant melanomas expressed nm23 protein in their 
vertical and/or radial growth phases, and the immunoreactivity tended to 
increase towards the deeper parts of the lesion. No relation was found 
between nm23 expression and patient outcome. In addition, nm23 was found in 
activated lymphoid cells, and this feature was significantly associated 
with a brisk lymphocytic stroma response in malignant melanomas. Our 
data are at variance with previous mRNA studies on malignant 
melanoma, and indicate that routine immunohistochemical analysis for nm23 
protein on paraffin-embedded tumour tissue cannot reliably be used as a 
prognostic marker for patients suffering from malignant melanoma. In 
contrast, our findings suggest that the nm23 protein in pigment cell 
lesions is related to the proliferative or activated state of pigment 
cells, rather than to their metastatic potential. 
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The phthalocyanines are promising second-generation photosensitizers that 
are being evaluated for the photodynamic therapy (PDT) of malignant 
tumors. In vivo studies with the silicon phthalocyanine Pc 4 have shown 



Sh/w.m highly effective at causing regression of RiF-l tumors in 

C3H/HeN mice m PDT protocols. Because cutaneous photosensitivity is the 
maDor complication of photosensitizers used for PDT, experiments were 
performed to evaluate the effect of inhibitors of the inflammatory Response 
(cyproheptadine, dexamethasone , pentoxifylline, and tumor necro^i^ 
factor alpha^ [TNF-alpha] antibodies) on Pc 4-induced cutaneous 
photosensitivity and tumor regression. The C3H/HeN mice were injected with 
°^ Photofrin and were exposed to 86 J/cm2 of filtered radiation 
emitted from a solar simulator. Animals were irradiated at 1 3 7 lo 14 
and 28 days postinj ection . Cutaneous photosensitivity was ass4ss4d usinq 
^t^,^ ."T^'^t"^ ear-swelling response. Cyproheptadine, dexamethasone 
pentoxifylline and TNF-alpha antibodies were administered prior to 
Illumination to assess their ability to block Pc 4-induced cutaneous 
photosensitivity and to evaluate whether such treatment adversely 
influenced Pc 4 PDT-induced tumor regression. Compared to Photofrin, Pc 4 
produced cutaneous photosensitivity that was transient, resolving within 24 
contrast Sho^ f"""^^ f 'S'^^^ "° ^^^^^ ^^^^^ administration. In 

IZ cnl\/^ .^""'^^Tf photosensitivity that required 4 days to resolve 
and could be elicited for at least 1 month after it was administered. The 
and af Tnh h'^f photosensitivity could be blocked by corticosteroids 

and an_ inhibitor of vasoactive amines (cyproheptadine). The TNF-alpha qene 
transcription was found to increase in keratinocytes following 
ll^tJ^^T^, '''' V^"*^ light. The anti-TNF-alpha antibodies and 

pentoxifylline, an inhibitor of cytokine transcription , also 
^^^^^^'^^^^ . ^^taneous photosensitivity, implicating TNF-alpha in the 
aoe^^fh^r^ 4 -induced cutaneous photosensitivity. None of these 

agents had any effect on Pc 4 PDT-induced tumor regression. Cyproheptadine 
dexamethasone, pentoxifylline and TNF-alpha antibodies ml? be ^aluaMe 
pharmacologic agents m the management of cutaneous photosensitivity 

associated with pdt wihhrM,i- ^ . . ^•^'--Lvxuy 

modality 



with PDT without altering the efficacy of this new therapeutii 
H^^. findings suggest that it should be possible to devise PDT 
protocols that block cutaneous photosensitivity without impairing the 
anti -tumor response to the agents. 'fdiiiiig cne 
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r.h^r^'"^''? .^""^ growth factor receptor engagement leads to the rapid 
ac?ivato^^ .^""^ ^^ti^^tion of latent, cytosolic signal transducers and 

activators of transcription (STAT) proteins, which then translocate 
^° nucleus where they regulate transcriptional events from specific 

promoter sequences^ STAT3 expression in particular has been associated with 
Abl Src, and HTLV-1 transformation of normal cells. B-1 lymphocytes are 
trltllrZt"^- ^ "^''^ '""^^ ^^^P'"^ ^ propensity for mlligna^t 

^^n^^^° ^ .^"""^ ^""^ ""^'"^^ counterpart to human chronic lymphocytic 

leukemias. Further, B-1 cells are characterized by aberrant intracellular 
signaling, including hyperresponsiveness to pho^bol ester P^C agonists 
Here we demonstrate that B-1 lymphocytes constitutively express nuclear 



activated STAT3 , which is not expressed by unmanipulated conventional (B-2) 
lymphocytes. In contrast, STAT3 activation is induced in B-2 cells after 
antigen receptor engagement in a delayed fashion (after 3 h) . Induction of 
STAT3 is inhibited by both the serine/threonine protein kinase inhibitor 
H-7 and the immunosuppressive drug rapamycin and requires de novo protein 
synthesis, demonstrating novel coupling between sig and STAT proteins that 
differs from the classical paradigm for STAT induction by cytokine 
receptors. The inability of prolonged stimulation of conventional B-2 cells 
with anti-lg, a treatment sufficient to induce CD5 expression, to 
result in sustained STAT3 activation suggests that STAT3 is a specific 
nuclear marker for B-1 cells. Thus, STAT3 may play a role in B cell 
antigen-specific signaling responses, and its constitutive activation is 
associated with a normal cell population exhibiting intrinsic proliferative 
behavior . 
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Although there is no definitive evidence of the association of human 
cytomegalovirus (HCMV) infection with human cancers, the oncogenic 
potential of HCMV has been well established by in vitro studies 
demonstrating the ability of UV-irradiated or infectious virus to transform 
a variety of cells. After prolonged passaging the transformed cell type was 
maintained while HCMV DNA sequences were no more detectable. Three 
morphological transforming regions (mtr) of HCMV have been identified. The 
effects of HCMV on cellular functions which may be associated with the 
malignant phenotype include the expression of oncogenes and 
transcriptional activation of growth factors and interleukin 
synthesis. In infected cells, HCMV induces cytoskeletal alterations and 
changes in expression of cell surface receptors for extracellular matrix 
proteins which could result in increased motility and dissemination of 
cancer cells. Several human neuroblastoma cell lines undergo maturation in 
different neural crest derived cell types upon treatment with 
oncogenic potential agents, i.e. retinoic acid. The persistent HCMV 
infection of neuroblastoma cells (> 1 year) is accompanied by the increased 
expression of oncoproteins (i.e. N-myc) and decreased expression of 
tyrosine hydroxylase and dopamine-beta-hydroxylase . The activation of the 
cellular metabolism is due to HCMV binding to cellular receptors (prior to 
virus gene expression) and to the activity of HCMV immediate early (IE) 
gene products. IE proteins act directly as transcriptional activators or 
their activity is mediated by a variety of cellular transcription 
factors . HCMV infection may result in activation of promoters of 
cellular genes coding for cytokines, replication enzymes, proto-oncogenes 
and viral promoters. Recently it has been demonstrated that HCMV IE 
proteins block apoptosis probably by suppressing the ability of the 
antioncogene p53 to activate a reporter gene. The interactions of HCMV with 
tumor suppressor proteins such as p53 or retinoblastoma (pRb) 
susceptibility protein are reminiscent of those mediated by the 
oncoproteins of DNA tumor viruses. The acquisition of a fully 
malignant phenotype by normal cells is thought to require several 
mutations in a number of cellular genes. In this connection, HCMV may play 



the role of a nonobligate either direct or indirect cofactor for M,m..r 
for'tumor"^- apoptosis, which may be an Sssenti^rreJuLernt 

S/or ?nh-H ."""^ '° Stimulation of growth factors 

sfL^ign\';^^^SLtLrf^ortu^:rLSs!" 
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vV ---- ^ioSr%.iss^n-ot-pSc i-^ir 

-T^^^^ \\-r\-i^^sha-r-s 

uncti^n'^^r th ffamn^ T^'^'" ^^^^ ^^^^ ?he'eipr:s:i:n aJd 

R?-Pci a °L.^^H Of receptors m breast cancer cells was examined. 

Mnes and ^^™°':^^t^^ted that gpl30 was expressed in 12/12 breast cell 

lines and the specific receptor alpha-chains for IL-6, LIF IL-11 and CMTP 
were expressed in the majority of these cell lines. This was in contrast to 
other hemopoietin receptors. Examination of 50 clinicai samp^Jf of 
malignant breast tissue by RT-PCR showed a simila^ pattern of 
expression of gpl30 associated receptors. Treatment of breast caScer 
cell lines with OSM resulted in changes in cellular morphology Sllular 
Tl. ll Tua.lT^- '"^'^''fK exposure to OSM (3/4 ceil li^esK 

itnH^ rl ^^^e^)' and LIF (1/4 cell lines). Cell surface 

receptLs in 12/12 cefT documented. The expression of title 

suSaes?s t;^^ llil ? . ^""^ greater than 95% of clinical samples 

b^eaSt ceUs molecules may be important in regulating the growth of 
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^^o?an4d'^?n^i^^^?''°^'^^''^^'°^ °^ "^^"'^^ ^^"'^^ ^^^^^t tissue xenografts 
ieS^ls by oestradior'^Fpf" h".''" significantly increased from^asal 

leveis py oestradiol (E2), but not progesterone (Pg) treatment at 
serum concentrations similar to those observed in the lu^earoSase of ^h. 
been" sCT'h ^^"^ ' (IGFR-l^mRNf ^nd ?rot:in havS 

been shown to be up-regulated by E2 in MCF-7 breast cancer cells i^ viS 



in which IGF-r and E2 act synergistically to stimulate proliferation. We 
have investigated the expression of the IGFR-I mRNA in normal human breast 
xenografts treated with or without E2 or Pg alone and m combination 
So??Srn anatjsis of 20 micrograms of RNA extracted from the breast 
xenog^St samples showed no hybridization with 32P-labelled IGFR-I probe 
I!tSough an ll-kb species of IGFR-I mRNA could be seen when 20 micrograms 
of RnI extracted from either MCF-7 breast cancer cells or human breast 
carcinomas was examined in this way. In order to analyse the expression of 
?GFR-I mRNA in breast xenografts, a quantitative reverse 
transcription -polymerase chain reaction (RT-PCR) was employed m 
which RNA loading, reverse transcription and PGR efficiencies were 
Sierna^lJ controlled. The data indicate that the IGFR-I mRNA is 
UP -regulated by two to threefold compared with untreated levels by 7 and 14 
davs E2 treatment. In contrast, 7 or 14 days Pg treatment 
do^n-regulates the receptor mRNA to approximately half that of untreated 
levels, whereas combination E2 and Pg treatment produced a twofold 
increase in IGFR-I mRNA levels compared with untreated tissue. The results 
are consistent with the suggestion that E2 may act to stimulate 
proliferation indirectly via a paracrine mechanism involving IGFs m normal 
as well as malignant human breast epithelial cells. 
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The mouse benign keratinocyte cell line 308 was previously shown to have 
less AP-1 DNA binding and transactivation ability than its malignant 
variant 10Gy5 . Because elevated AP-1 activity in lOGyS appears to be 
critical for its malignant phenotype, we were interested m examining 
the molecular mechanisms that regulate activator protein 1 (AP-1) in this 
system. In both 308 and lOGyS cells, c-fos, fra-2, c-jun, :un B and jun D 
were capable of binding to an AP-1 DNA binding site as determined by 
antibody clearance gel mobility shift assays. By western analysis, :un B 
steady-state nuclear and cytoplasmic protein levels were reduced in 10Gy5 
ce?is as compared with 308 cells and jun B steady-state mRNA levels were 
similar in the two cell lines. The rate of jun B protein synthesis was 
decreased in lOGyS cells in comparison with 308 cells. Gel mobility shift 
experiments indicated that AP-1 inhibitory proteins were not present m the 
cytoplasm of 308 cells. Oxidation-reduction posttranslational modification 
was not a major mechanism of AP-1 regulation in these cells as shown by 
12-0-tetradecanoylphorbol-13-acetate-responsive element (TRE) gel mobility 
shift assay of nuclear protein treated with a reducing agent and by 
western analysis for ref-1 protein. Overall phosphorylation of AP"! 
proteins in 308 and lOGyS cells was examined by 32P orthophosphate labeling 
and immunoprecipitation. A difference in jun B protein overall 
phosphorylation was observed in the two cell lines. Our experiments suggest 
that decreased jun B protein levels may be a mechanism that results m 
elevated AP-1 activity in malignant lOGyS cells. 
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«-lign„t prostatic cell U^f L»cJp cen 

i™™u„op„cipftat^:j"^^^srL^SKsrLb'iJsrs!fs^L"i%'r" 

levels were determined i,=!ino = "^^^^--Lsa piBb (erbB-2 ) . c-erbB-2 mRNA 

transcription-polymerLrchain JScti^n (S-^^RrirLdT^'''^"'"^ ^^^^^^^ 
at concentrations of l0(-9) M or qJeater rP^,n^«H 

of pl85(erbB-2) . In contrast DOT a? ^hL r^*"?^ decreased expression 
protein expression anS clliuJfr proUfJratlon ""^"'^i^t-d receptor 
declined to 30-50% of control leJeT .f^it c-erbB-2 mRNA levels 

10 (-10) M or greater SrSermore th h^k"^ treatment with DHT of 
were rapid, occurring within 6 12 ^^^/f ^^^^^ory effects on c-erbB-2 mRNA 
results demonstrate tSat DHT J'no 5 t^^tinent. In summary, these 
.nhibits the expressL'f of p^leneSB-2T^"rc":rS!2^ ^^r'^'^ — ' 
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phS:a?oiogTc^rsLiatr:;;^"°:,' ..iir,^^^,, --"-^ « 

synthetic retinoid CD437 has a st^nno h 5 ^ ^^""^^ ^^"^^ ^^^t the 
effect on human melanoma cells (i?50 I f 10 ^ sfM?'"" ""^'^""''""""^^"^ 
programmed cell death as HnHo^^ k ? ^,10 (-6) M) via the induction of 

microscopical features,' fLgme'nCt'iof T'' ^^^P^^^^^y, electron 

preceded by a strong activation of the ap f n ^^^^ ^^^^h was 

cells as demonstrated S gel retardatto^ .n^'';?'' CD437-treated 

-1-. a„. pS3 ™„« l,.eJ .:^fl„l.^- :t2^"?.J!7a"'o"'LSL?t^,^'a"^|-:^ 



MeWo melanoma cells in a xenograft model. In 




transcription factor AP-1, leading eventually to programmed 
ce!r deat^ of exposed human melanoma cells in vitro and in vxvo. Further 
studies are needed to evaluate whether synthetic retinoids such as CD437 
represent a new class of retinoids, which may open up new ways to a more 
effective therapy of malignant melanoma. 
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Genetic alterations in malignant tissues are potential targets for 
geS-based cancer therapies. Alternatively, aberrant expression of certain 
specific genes associated with malignant transformation may be 
SJisioned to enhance the expression of chemosensitizing drugs 
EpIJ!in-Barr virus (EBV) -related B-cell lymphomas are fatal complications 
of immunosuppression due to AIDS, organ transplantation or congenital 
immune abnormalities. The malignant cells latently infected with EBV 
tvDically express the transcription factor EBNA2 as one of nine 
^I^inf vi?a! genes. We tested whether an EBNA2 -responsive EBV promoter may 
selectively target EBV-related lymphoma cells by virus-regulated expression 
of a suicide gene. Using the BamC promoter driving a hygromycm- thymidine 
JinaSe fusion gene or controls, we demonstrated that sensitivity to 
Ganciclovir was selectively enhanced in cells expressing EBNA2 . Further , 
IT.rl complete macroscopic regression of established B-ce 1 lymphomas 

in mice with severe combined immunodeficiency disease (SCID mice) 
treated with a single course of ganciclovir. These data provide in 
vitro and in vivo support for a model of exploiting the molecular basis of 
development to enhance the specificity of gene therapy. 
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A t (16-21) (q24;122) translocation was detected by fluorescence m situ 
hybridization in a patient with acute myeloblastic leukemia previously 



treated for malignant lymphoma. While the breakpoint on 
chromosome 21 was within the AMLl gene as determined by FISH, the gene 
partner on chromosome 16 could not be identified. Band 16q24 appears to be 
rearranged in several types of myeloid proliferation and a review of the 
literature shows that these rearrangements most often occur in secondary 
leukemia and myelodysplastic syndrome or are part of complex chromosomal 
rearrangements . 



18/3,AB/25 {Item 25 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

09172723 97079185 PMID : 8920917 

A cis-trans interaction at the 3 ' -untranslated region of ribonucleotide 

reductase mRNA is regulated by TGF-beta 1, TGF-beta 2, and TGF-beta 3. 
Amara F M; Smith G M; Kuschak T I; Takeuchi T L ; Wright J A 
Manitoba Institute of Cell Biology, University of Manitoba, Winnipeg, 

Canada . 

Biochemical and biophysical research communications (UNITED STATES) Nov 
12 1996, 228 (2) p347-51, ISSN 0006-291X Journal Code: 0372516 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type : Completed 

The R2 component of ribonucleotide reductase is rate-limiting for DNA 
synthesis in proliferating cells, and recently, it has been shown that 
aberrant expression of R2 directly alters the malignant potential of 
tumor cells. We show that R2 gene expression is elevated in BALB/c 3T3 
cells treated with transforming growth factor (TGF) -beta 1, 
TGF-beta 2, or TGF-beta 3, as determined by Northern blot analysis. Gel 
shift assays and UV crosslinking studies demonstrated similar 
post-transcriptional regulation at the 3 ' -untranslated region (3 ' -UTR) of 
the R2 mRNA, by TGF-beta 1, TGF-beta 2, and TGF-beta 3. The three growth 
factors induced a common 75 kDa RNA-protein complex. A 9 nucleotide 
sequence, GAGUUUGAG, previously shown to be responsive to TGF-beta 
1-mediated R2 message stability changes, effectively competed out the 
formation of the R2 3 ' -UTR complex. We propose that these three different 
members of the TGF-beta family work through a common mechanism to control 
an important component of cell proliferation and a potential determinant of 
malignant progression. 
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The expression of a number of human paired box-containing (PAX) genes has 
been correlated with various types of tumors. Novel fusion genes encoding 
chimeric fusion proteins have been found in the pediatric malignant 
tumor alveolar rhabdomyosarcoma (RMS) . They are generated by two 
chromosomal translocations t(2;13) and t(l,-13) juxtaposing PAX3 or PAX7 , 
respectively, with a forkhead domain gene FKHR . Here we describe that 
specific down-regulation of the t(2;13) translocation product in alveolar 



RMS cells by antisense oligonucleotides results in reduced cellular 
viability. Cells of embryonal RMS, the other major histiotype of this 
tumor, were found to express either wild type PAX3 or PAX7 at elevated 
levels when compared with primary human myoblasts. Treatment of 
corresponding embryonal RMS cells with antisense olignucleotides directed 
against _ the mRNA translational start site of either one of these two 
transcription factors similarly triggers cell death, which is 
most likely due to induction of apoptosis. Retroviral mediated ectopic 
expression of mouse PaxS m a PAX7 expressing embryonal RMS cell line could 
PfJ^^^^^-^ ^^^^<r^^ antisense induced apoptosis. These data suggest that the 
PAX3/FKHR fusion gene and wild-type PAX genes play a causative role in the 
formation of RMS and presumably other tumor types, possibly by suppressing 
the apoptotic program that would normally eliminate these cells 
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h;,r\.noi;^^^^ ^° ^^""^ function with antisense oligodeoxynucleotides 

activation .nd "^"^ research laboratories. Because 

^^^Zt^ i aberrant expression of proto-oncogenes seems to be an 

important mechanism m malignant transformation, targeted disruption 
Sfve and other molecular targets with oligodeoxynucleotides could 

have significant therapeutic utility as well, in this regard, the potential 
therapeutic usefulness of oligodeoxynucleotides has been demonstrated in 
^^Zn.^^ /"""^ against several different targets including viruses, 

^?^d?Jf ' P^°to-oncogenes and an increasing array of cellular genes. Thes; 
studies m aggregate suggest that synthetic oligomers have the potential to 
in hl^ir ^7°^*^^^^^^^ therapeutic agent for the treatment of cancer 
m humans. Nevertheless, it is clear that considerable optimization will be 
Zinl for t t- --^i— .Oligonucleotides will emerge as an effecJiJ: 
agent for treating disease m humans. Progress will need to occur on 
several fronts. Included are issues related to the chemistry of the 
uS!ke stabn V °" chemical modification has an impact on 

mn?^n,n. ^ ^""^ hybridization efficiency of the synthetic DNA 

inhTb^MAn .'^ understanding of the mechanism of antisense-mediated 

inhibition, including where such inhibition takes place, will also be 

tSL^'S.tiIr''f^V.'%''"'"" --h---- such ;s iLrel^ing 

transcription of the targeted message, may also be factors to 
consider in planning effective treatment strategies with these 
agents. Finally, choice of target is also obviously an important issue. 
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-beta^ 2^^Tn T^^^'"^"^^ the autocrine production of TGF-beta l -beta 2 and 
stTes' r r'sr^ Ha'r:rtS^%'7"/T^^-"^"^^^ n BiS 

keratiAocytes uilng a "a^SS enzvl V v=h and normal (n = 2) 'human 

Detection limits were 3^ 0 1 mH f ^^"^^ ^^^^^A) . 

TGF-beta 2 and [ 9 'ng mf^l fol TGF befl'^f ' ''''^^ '^^"^ 

keratinocytes predominantly produced iSr TG? h^t^ humour-derived oral 
epithelial cells; the exnressTnn of 1h TGF-beta l than normal oral 

detection limits of the eSS foj fh' """^^ Probably because of the low 
indicated that the lateM xS-be^a oen^fS"""- "'""^'""""n experiments 
conditioned medium. Seven^umour-derjjed K J ■ '"'"'ted in keratinocyte 
and fibroblasts separated ^^orn 'o^:? (J iT°aId%"" 

.eratinocyte --res „ere e.a^ined^yrtJiif ^e'SSn^e^-r^^-e^o^i 

on^^ ^1n"!IL^-r- f£ | -rvf^^^--"='^'- 

s^p-nr^f -r-o idliC'^Ji a\"? 

both normal and tumour asJoclatedl^hrnhi' '^^^^ ^ stimulated 

fibroblasts showed TeL response to rlt V' tumour-associated 
counterparts following prolonged treatm^^J ft:'"''^ k'""^^ ^^^^^ 
results demonstrate v^t-h^kt" ^ treatment with each isoform. The 

n^alignant S^^tiJ^cyter^iSi l^ss '?gp^w"'^'°" ^^^'^^^^ 
with the tumour-dLived phenot^e and ^oH f- S^^^^^l^^ ^^^ociated 
production dependent on Se SStic "^^^^^ ^^^^^^^ °f endogenous isoform 
Further, the variable responsf of ^ho ^^"°''"^ °^ ^^^l^- 
contiguous fibroblasts to the ?gf beta ^^^/^"^^^^-derived keratinocytes and 
of TGF-beta autocrine and paracrine ne^worr'"' ^^^^^^^^^ that dysregulation 
squamous epithelial malignancj networks are common characteristics of 
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can^L\/^::r^°:;L?Sa\^:^/t^rioiLw^^^ -^^^ of 

morbidity and mortality of adult Sneer ^ "^''^^^ improvement in the 
achieved in paediatric oLology has increaJed lic^nTfT'^U '5' ""^^ 
30 years, and more than two^LirL SrSrchiMren w??^ ''"'"^ ^^^^ 
cured. PS3 has been shown to have a ce^tr^fio'lJ^on^^^^^S^L^ IT^^ 



cells. As apoptosis is a final common pathway for much of our anti cancer 
therapy, resistance to apoptosis due to a normal activity of p53 is an 
important mechanism of tumor resistance and treatment failure. 
Contrary to the findings in most adult tumors, where about 50% of the 
tumors lack p53 activity, the rate of p53 mutations in childhood cancer is 
surprisingly low. This may be the key to the much better prognosis of 
children with cancer. In most adult tumors, multiple genetic events, 
between five and seven, are usually involved. The oncogenes involved in 
such tumors usually represent those located upstream of the nuclear 
transcription factors. In most paediatric tumors, in contrast, 
the initiating event is the activation of nuclear transcription 
factors secondary to chromosomal translocations. It can be speculated 
that multiple events activating various components of the signal 
transduction machinery are needed for tumorigenesis , and hence the 
evolution and progression of such tumors is slow. Moreover, if the 
malignant cell has to accumulate multiple mutations, the chances of 
crippling the apoptotic mechanism are higher. Genomic instability evidenced 
by microsatellite variation has been found in colon, pancreas, breast, 
liver and ovarian adult tumors, and not in paediatric tumors. As multiple 
somatic mutations are needed for the initiation and progression of the 
common adult malignancies, inherent genomic instability can dispose to 
accumulation of multiple mutations. All these molecular interactions are 
discussed with relevance to the difference between non-curable, mostly 
adult tumors, and curable, mostly paediatric tumors. 
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Retinoic acid and its natural and synthetic analogs (retinoids) affect a 
wide array of biological processes. Retinoids are used in the 
treatment of many skin diseases and are promising drugs for several 
cancers. Most of their actions are thought to result from changes in gene 
expression which is caused via nuclear retinoic acid receptors and retinoid 
X receptors. We conducted a study to determine whether the expression of 
these receptors is different in malignant tumors and tumor cell lines 
versus normal tissue. We performed reverse transcription PGR from 29 
tissue specimens of squamous cell carcinomas and one melanoma of the head 
and neck, as well as from 13 cell lines established from head and neck 
cancer. We were looking for the expression pattern of RAR alpha, beta, 
gamma and RXR alpha. Only RAR gamma was expressed 100% in cell lines and 
tissue specimens. RAR beta showed 100% expression in tissue specimens 
whereas 54% expression in cell lines was seen. All other receptors were 
diminished in their expression. In the positive controls all receptors were 
expressed at 100%. The expression of RAR alpha and RAR beta was partially 
lost in cell lines established from squamous cell carcinoma of the head and 
neck. The 100% expression of RAR beta in tissue samples versus 54% in cell 
lines can be explained by the clonal growth of malignant cells in 
cell lines and also possible "contamination" by normal cells in the tissue 
specimen. In concordance with the literature it seems that RARa and beta 
play a pivotal role in mediating the response to retinoids. 
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Lung cancer is a major cause of mortality in the United States and 
accounts for the majority of all cancer deaths in both men and women. It is 
hoped that through broadening our understanding of the mechanisms involved 
in transformation of bronchial epithelial cells we will be able to improve 
methods of diagnosis and treatment of this disease, with the ultimate 
qoal of reducing on lung cancer mortality. A knowledge of the molecular 
mechanisms involved in processes such as cell division and differentiation 
is paramount to this task, because it is known that aberrant responses to 
qrowth factors or cytokines found in the normal cellular milieu can 
lead to abnormal cell growth and/or transformation. Signals initiated at 
the cell membrane by tumor promoters, growth factors, or cytokines 
are transduced from the cell membrane to the nucleus and are, m part, 
mediated centrally by transcription factors encoded by nuclear 
protooncogenes. The transcription factors myc, jun, andfos . . 
have been characterized in both normal and transformed lung epithelial 
cells through detailed studies using cell lines. In this manuscript we 
review what is known about the expression and regulation of these nuclear 
protooncogenes in normal and malignant epithelial cells of the lung, 
and their role in the development of lung cancer. 
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Interleukin-1 (IL-1) and tumor necrosis factor alpha (TNF alpha) 
protect normal human hematopoietic progenitors from the toxicity of 
4-hydroperoxycyclophosphamide (4-HC). Aldehyde dehydrogenase Class 1 
(ALDH-1) is the enzyme that inactivates 4-HC. Diethylaminobenzaldehyde 
(DEAB) a competitive inhibitor of ALDH-1, was shown to prevent the 
protective effects of IL-1 and TNF alpha. In this study, we examined the 
effect of IL-1 and TNF alpha on the expression of ALDH-1 in normal bone 
marrow as well as malignant cells. ALDH-1 mRNA and protein were 
quantified using Northern and Western blotting, respectively. In addition, 
the ALDH-1 enzyme activity in untreated as well as IL-1 and TNF alpha 
treated bone marrow cells was determined spectrophotometrically . The 



role of glutathione (GSH) in r.T-^h^^*- ■ 

studied. The results show^St pre?SSnrwith'?f'/""S "^^^'^^^^^ 

or 20 h increase the expression of JSh ^ mJS? ^ ^""^ ™^ ^^P^^ 6 h 

in human bone marrow cells. ?n contrast T P^°tein, respectively, 

did not affect the ALDH- 1 LoresJ^on ' / ™^ ^^P^^ '^^^^tment 

cell lines, regardless of whetheJ "a7"^^ leukemic and solid tumor 

constxtutively. Furthermore, the ALDH ^ .n° ALDH-l is expressed 

induced in bone marrow cells aftef 2o"i T/T ^^^^^^^y was significantly 

TNF alpha. Finally, the depletion ^f o. '^ :^"^^""^"^ ^^^^ ^^-1 ^nd 

the protection ag;inst 4^ic tSxicitJ ^^^^lon of GSH did not affect 

protection from 4-HC toxicity by dSb toaeSer°wi • '""^'"^'"^^^ °f ^^e 

expression and activity, provide strong increase in ALDH-1 

mediate their protective'^;ctiony ft least^a^tiaJl'v ?f ^K^^ ™^ ^^^^^ 

, least partially, through ALDH-1. 
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recurrence of glial tumo^f tha^ were ITc^^ ^^""f^ ^^^i^S 
presentation. Analysis of 10 mltr^h^r . ^^^hly malignant at first 
astrocytomas and their subseaue^t r/^'""" °' ^'^^ ^^^^^ malignant 
groups. The primary and rec^St ^umorS irr'" f^^tified three distinct 
alterations in the pl6, pi5 oi cr>K4 aZl k ^^'^ ^^ow structural 

Pl6 and pi5 was oEservSd in both p^ImaJ; llT""" ^^-^^^^^^-^ codeletion of 
The primary tumors in Group C had a n™i ^^^^^^^nt tumors in Group B. 
presentation. Upon recurLSc^ L^ZTr "^the ? °' 

deletion of pl6 alone or codeletion of tetA r.^^ sustained either 

CDK4. Analysis of the molecular dif ?eLnce/w^'' °" amplification of 
astrocytomas/glioblastomas and tLir subseauen^^ ^^^"^ ^^'"^^^^ anaplastic 
clinically indistinguishable, may provJ^; recurrences, which are 

treatment. ' provide better therapeutic options for 
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K-ras-transf ormed NIH3T3 cells (DT cells) , we found a novel compound, 
oxamf latin, an aromatic sulfonamide hydroxamate derivative, which induces 
flat phenotype in these cells and suppresses their anchorage -independent 
growth. In contrast to DT cells, in v-raf -transformed NIH3T3 cells, no 
change in their morphology and no specific inhibition of their 
anchorage -independent growth was observed. Interestingly, oxamf latin was 
effective to NIH3T3 cells transformed by constitutively activated mutant of 
MEK, indicating the possibility that oncogene -induced morphological change 
is not necessarily induced by common signaling pathway such as MAP kinase 
cascade. In oxamf latin- treated DT cells, the expression of 
transcription factor junD was highly augmented, resulting in 
trans -activation of fibronectin gene by junD via cyclic AMP responsive 
element in its promoter. This behavior of junD was confirmed to correlate 
well with partial blocking of malignant phenotype in DT cells. Thus, 
oxamflatin can be categorized as the first reagent which induces genes 
whose products can interfere with oncogene -dependent transformation. 
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The LH2 gene encodes a putative transcription factor 

containing two N-terminal LIM and one C-terminal HOX domains. The LH2 locus 
was mapped to 9q33-34.1, centromeric to the ABL gene. In a recent report, 
it was suggested that high levels of LH2 expression are consistently 
observed in chronic myeloid leukemia (CML) patients, whereas no 
transcription is detected in normal individuals. This led to the 
hypothesis that aberrant expression of LH2 may represent an additional 
mechanism for malignant cell proliferation in CML. We have studied 
the expression of LH2 in leucocytes from patients with CML or with other 
chronic myeloproliferative disorders (CMD) , and from normal individuals, 
using an optimised reverse- transcription and polymerase chain 
reaction (PCR) technique. Twenty-seven out of 29 cDNA samples from normal 
individuals (93%) , 49 out of 51 samples from CML patients (96%) and 20 out 
of 20 from Philadelphia chromosome-negative CMD showed evidence of LH2 
expression. Similarly, LH2 transcription was also detected in 
leucocytes from CML patients in complete cytogenetic remission after 
treatment with interf eron-alpha . Furthermore, all 36 EBV-induced 
lymphoblastoid cell lines established from six chronic phase CML patients 
showed unequivocal LH2 expression, regardless of the BCR-ABL status of the 
line (9 BCR-ABL positive, 27 BCR-ABL negative) . We conclude that LH2 
expression is not confined to CML cells, and that the t ( 9 ; 22 ) (q34 ; qll ) does 
not promote ' de novo' transcriptional activation of this gene. 
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expression nf r^^r^ith^^^ i. ^^^^^g malignant conversion and the 
expression was observed, since in contra ?J ^o n ^ decarboxylase gene 

augmentation of ornfthLe declToTl'.Z "''"^ ^^^^^^ed in a further 

evidence is presented ?o .™ expression. Furthermore, 

regulatory control of ornithine decarboxylase ge^^ lllllTsloT.i: critical. 
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oncogene' LrnTlTeT'^'Thi'' c°fL''" containing products of the Jun and Fos 
transcriptional activator f^^ ^"^""^ protooncogenes act as 

tra„scr?ptS„al actiSty in^'mo^r , °' \ inhibition of API 

.nown .1 .e ^IJ^^^^^^. 



exposure. All trans -ret Jnoic acid ^J) 'abSi^Se^^^'^^' 13-acetate (TPA)^ 
43C line and TPA-treated RELcJl JiiS ""^^ *^^^"^f°^'^^tion of the 

decrease API activity in these cS]. 2l I suggesting that RA could 
Furthermore, we shoJ fSr ^rfirst timf ;^:t';'?ia;j ^^^^ overexpression . 
IS a natural component of vegetables LSbited onT Ti ' ^^^^^^^in, which 
the 4 3C line. The spontaneous tr^n^^^^^^ .^"^^ transformation of 

cells was associated S^tr thfappeaJa^^^ the c-fos-transfected REL 

TRE, suggesting that c-fos/Apf ™? °^ c-fos/APl complexes binding 
antitransforming mechanism of quercetin involved in the 
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geni^r (KGR!i)"p?s.l^:r :;f'fici:nt^r;o^^^^^ ^^^'^ ^--^ -^p°-e 

luciferase gene (Luc) in gMoma cSl ?inef selective expression of the 
Activity Of the EGR-l promo^e^ was invesJ^aatS''"'^ ^° radiation, 
using the plasmid vector, pEGR-^Sc ^Ee ecp 1 glioblastoma cells 

radiosensitive expression of luciferase ?hifn P^°"^°ter gene directed 
of activity (10-fold) in irradiated a^to^, This promoter showed high levels 
levels of activity in noJirJadif ted c^ '''^^ 
detectable at 1-3^^ hr aftei ittluitin^ t"^^^' ""^^^^ 

demonstrate that cells modified J? . ^"^^ ^^^^^^s also 

virus -thymidine kinase (HSV tk) afne ^nd. ^he herpes simplex 

become sensitive to treatment wi ^^^>, • °^ ^^^-1 promoter 

(GCV) , whereas nonirradSted celira^d ^ ganciclovir 
by this agent. This result rsuggLt tLrthe;anf%"''^ """" unaffected 

selectively in irradiated glioma cells re^^^'^ genes can be expressed 

EGR-i promoter can be used to irid,',.! ^^^^Its also indicate that the 
radiation fields used fo^ the tref t^Lt^o?^^T' ^""^^ selectively in 
tumors. treatment of malignant brain 
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In earlier studies we showed that the expression of patterns of 
platelet-derived growth factor (PDGF) alpha- and beta-receptors 
differ between normal and malignant mesothelial cell lines. Normal 
mesothelial cells predominantly express PDGF alpha-receptor mRNA and 
protein, whereas most malignant mesothelioma cell lines produce PDGF 
beta-receptor mRNA and protein. In this paper we studied regulation of this 
differential PDGF receptor mRNA expression. Such an analysis is of 
importance in view of the suggested PDGF autocrine activity involving the 
PDGF beta-receptor mesothelioma cells. The results obtained in this study 
demonstrate that malignant mesothelioma cell lines are not only 
capable of PDGF beta-receptor transcription but of alpha-receptor 
transcription as well, as evidenced from run off analysis and RT-PCR 
using alpha-receptor specific primers. However, the fact that PDGF 
alpha-receptor mRNA could not be detected by Northern blot analysis, even 
after cycloheximide treatment, suggests a difference in steady-state 
PDGF alpha-receptor mRNA expression levels between normal and 
malignant mesothelial cell lines, which is likely to be caused by a 
post-transcriptional mechanism. In normal mesothelial cells a half-life of 
more than 6 h was observed for PDGF alpha-receptor mRNA. In the majority of 
malignant mesothelioma cell lines clear PDGF beta-receptor mRNA 
expression was seen. The half-life of the PDGF beta-receptor transcript was 
at least 6 h in these cells. In contrast, hardly any PDGF beta-receptor 
transcription was observed in run off assays in normal mesothelial 
cells, suggesting that differences in beta-receptor transcriptional 
initiation most probably account for the inability to clearly detect PDGF 
beta-receptor transcripts in these cells. Transforming growth factor 
beta-1 (TGF-beta 1) , which is being produced in active form by mesothelial 
cells was evaluated for its potential role in regulation of the 
differential PDGF receptor expression in these cells. Stimulation with 
TGF-beta 1 revealed decreased PDGF alpha-receptor mRNA expression in normal 
mesothelial cells. The effect on PDGF beta-receptor mRNA in the 
malignant mesothelioma cell lines was variable. Although the TGF-beta 

1 effect cannot entirely explain the differential PDGF receptor expression 
pattern, TGF-beta 1 may nevertheless play a role in downregulation of an 

(already) low PDGF alpha-receptor mRNA level in malignant 
mesothelioma cell lines. 
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Malignant gliomas, the most common form of primary brain tumors, 
are highly dependent on the mevalonate (MVA) pathway for the synthesis of 
lipid moieties critical to cell replication. Human glioblastoma cells were 
found to be uniquely vulnerable to growth arrest by lovastatin, a 
competitive inhibitor of the enzyme regulating MVA synthesis, 
3 -hydroxy-3 -methylglutaryl coenzyme A reductase. The sodium salt of 
phenylacetic acid (NaPA) , an inhibitor of MVA-pyrophosphate decarboxylase, 
the enzyme that controls MVA use, acted synergistically with lovastatin to 
suppress malignant growth. When used at pharmacologically attainable 



;a\\^Sanr^°J-e.S:s '^^^'^''t.iS^ ^y-stasis and loss of 

transforming growth factor beJa 2 aenf expression of the 

immunosuppressive cytokine SunnT^m^ ' a potent 

end product of the mJa pathway'^fLl^d tf JSc:^ th'"°^?r"^ ubiquinone, an 
decreased synthesis of intemediarv ^r-oH,^^^ ""^^^^ ' ^^Sg^sting that 

antitumor effects observed. in addition to%f^\-^^^P°"^'^^^ f°^the 
lovastatin alone and in combination ii^^NaPA incre'f'^ P"^^"^^' 
the peroxisome proliferator-activated ^^n! / expression of 

factor implicated in the Sn^roHf fin^H ^f^^ ' n ■ ^ transcription 
and differentiation. Our results indic^f ^r^^^"^'^'"' ^^^^ ^^^^^h, 
with lovastatin, used alone o^ in combination'witT^f ^ ''^'^ metabolism 
NaPA, may offer a novel approach to the triatment ff°"^^ti- f^^ty acid 

gliomas. treatment of malignant 
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lyip\om^^^^^b::n SLe1^Tt\°riL^\^^L°^le^ie°r ^^^'^'^ ^^^^^^ 
the understanding of pathological mechanfL^n ' ^^.^^^ition to advancing 
process, the cloning and JJquenSnS of "^^^^^l^^^S ^he transformation 
translocations have provided new tooL fo. "'"^^^^ the 

patients. m particular, the poTyme^ase rl. ^^^9^°^^^ monitoring of 

yields rapid, sensitive a^d accu^atrdf^^n. ? reaction (PCR) methodology 
AS leukemias carrying certai^ tra^sJooaf ^""^ Prognostic informatioS^ 
treatment failure, i? is imporSt to H h""'. - ^"""^^^ ^ higher risk of 
positive cases in order to a^^^ . identify accurately all 

initiative in the dilgJostica! Lt^inra^^^'^.'^^f ""P^" ^ i-P°rtant new 
early detection of minimar residual h' ^^ti -leukemic therapy is the 
increased risk of relaps!' is JeJiablv detec? iT^ ■ " ^^^^y^^9 an 

remission, alternative st^atL^Ss co^ld ^''"''^ apparent clinical 

malignant cell burden is stn? minimS The p4^^''^^ ^^^^^ the 

more sensitive than other mltLT^ TLJ^ assays are clearly 

in^munophenotyping and cytogenetics tre f^^^^^^- , -eluding morphology, 
detectable by PGR follow^n k ' treatment failure is first 

disease. pcr" assays' wr^'^ee^ St'^SfMn ""^'T' f inally'cnnical 

follicular lymphoma with t(iri8r chronic '''^ ""^^ analysis of 

lymphoblastic leukemia (ALL wi^h' t(9 T^x leukemia and acute 

myeloid leukemia (AML) with t (8 2lf Ar ; n f ^^'^ ^ ' ' ^^^te 
applicable to any other translocation oroJid^i f^ i ' """^^ amplification is 
cluT^^T "'"^ malignance anS breakooiT''°"^''°" ^^^^^^^ 

clustered; a quickly increasing number of .^^^^ ^""^ sufficiently 

are now available for PGR assavs pgp T i f^^^^^"'' "^^rkers 
investigation for the detection covert IHIL "T'"' experimental 
relevance of MRD detection should he e^^lu.tt^ However, the clinical 

leukemia as significant prognostic Tif^T.t "^P^^^^ely for each type of 
were found. This review describes the IrT^^ ^^''^^^ ^^"^^^^ entities 
detection of leukemia cells Tilh lvecTfir n^ available for the 

summarizes the experience lit^ the ;nn^H?^°'"°'°'"f translocations and 
monitoring patients during the course of ?he disease '""^ techniques in 
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We have previously reported that the malignant phenotype of human 
liver carcinoma cell line BEL-7404 was reversed by antisense EGFR RNA. The 
aim of this paper is to explore the effects of an oligomer targeted to mRNA 
for EGFR and growth of BEL-7404 cells. A 21-mer oligodeoxynucleotides 
(ODNs) complementary to the 5' initiation region of mRNA for EGFR was 
synthesized and added to medium. The results showed that the growth of 
BEL-7404 cells was inhibited by ODNs at concentration of 3.2 mumol/L. 
Inhibition of DNA synthesis of BEL-7404 cells was dose -dependent and 
reached to 62.1% at 3.2 mumol/L as measured by 3H-thymidine incorporation 
test. The inhibition of EGFR gene transcription of the cells was up 
to 10.5% and 14,3% respectively after incubation with ODNs by 5 and 24 
hours as measured by densitometric scanning of dot (RNA) blots of EGFR. The 
EGFR protein (P 170) expression was also found to be blocked by 4 days' 
antisense oligomer treatment up to 37.4% as measured by densitometric 
scanning of specific band of Western blot. The oligonucleotide 
phosphorothioate (S-ODNs) complementary to the same region of the gene was 
also synthesized and its growth inhibition effects on BEL-7404 cells were 
compared with those of unmodified oligomers. ODNs attained their highest 
effect within 30 hours. The proliferation inhibition rate of the cells 
didn't increase when cells were cultured in serum free medium. In contrast, 
the S-ODNs induced inhibition reached comparable level after 96 hours 
treatment as measured by 3H-thymidine uptake and the effect lasted 
longer, 1 mumol/L S-ODNs showed a little effect on BEL-7404 cells' 
proliferation. We concluded that the antisense oligomers directed to mRNA 
for EG-FR could inhibit the BEL-7404 cells growth by blocking the EGFR gene 
expression in some degree and the phosphorothioate analogues were more 
stable than the unmodified ODNs in vitro. 
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Interleukin-4 (IL-4) plays an important role in activating the immune 
system against malignant cells. The human interleukin-4 receptor 
(hIL-4R) is not only expressed by hematopoietic cells but also on a large 



number of tissue specimens which include colon, breast and lung carcinomas. 
In this study we report that rhIL-4 has an antiproliferative effect on 2 
out of 3 non-small cell lung carcinoma (NSCLC) cell lines in vitro as 
measured by human tumor cloning assays (HTCA) . In comparison, rhIL-4 had no 
effect on the growth of small cell lung carcinoma cell lines (SCLC) in 
vitro. The response towards the cytokine is correlated with expression of 
at least 1500 high affinity receptors/cell for hIL-4 on the responsive cell 
lines. Xenotransplanting the human lung tumor cell lines into nude mice 
followed by 12 days of systemic treatment of the mice with rhIL-4 
revealed a significant growth retardation of the IL-4R positive NSCLC cell 
lines when compared with the controls, whereas the growth of the IL-4R 
negative SCLC cell lines was unaffected also in vivo. Studies of possible 
mechanisms involved in the antiproliferative effect of rhIL-4 showed that 
rhIL-4 does not induce apoptosis or modulation of the transcription 
factor c myc in the responsive NSCLC cell lines. Additionally, the 
expression of the epidermal growth factor receptor (EGFR) , which is 
discussed as mediating autocrine/paracrine growth stimulation of NSCLC, is 
unaffected by rhIL-4 . However, we have observed that rhIL-4 inhibited 
Gl-S-phase cell cycle progression. We conclude that rhIL-4 has an 
antiproliferative effect on the growth of some NSCLC in vitro and in vivo. 
The mechanisms involved remain to be further elucidated. 
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Radical prostatectomy is one treatment for organ-confined prostatic 
adenocarcinoma. Dissemination of malignant prostatic cells after 
radical prostatectomy could be partly due to prostate manipulation during 
dissection. We confirmed by assay of prostate-specific membrane antigen by 
reverse- transcription nested PGR that prostate manipulation seeded 
prostatic epithelial cells in the general circulation in 12 of 14 
consecutive patients operated on for organ-confined prostate 
adenocarcinoma. Our results suggest that surgeons should approach radical 
prostatectomy with care to avoid seeding from the prostate gland. 
Antiandrogen therapy might reduce the haematogenous spread of prostatic 
cells during radical prostatectomy. 
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To tarqet gene expression to malignant hepatic cells, we have 
constructed recombinant retroviral vectors containing a reporter gene 
encoding nuclear beta-galactosidase (nls-LacZ) under transcriptional 
control of regulatory sequences from the rat alpha- fetoprotein (AFP) or 
human insulinlike growth factor II (IGFII) genes. The AFP and IGFII 
P3 promoters activate transcription during fetal development and are 
often reactivated in hepatocellular carcinoma (HCC) . Infection of several 
cultured cell types with the retroviral vector containing the IGFII P3 
sequence resulted in expression of the reporter gene in all cell lines 
tested, including those that do not produce IGFII. In contrast, selective 
expression was achieved by vectors containing the AFP transcriptional 
requlatory sequence. Nuclear beta-galactosidase activity was detectable in 
cells from lines that produce AFP, and not in cells that do not express the 
AFP gene. In most infected cell lines, retroviral RNA synthesis from the 5' 
LTR was inhibited, and deletion of the retroviral LTR enhancer did not 
change expression from either the IGFII P3-nls-LacZ or the AFP-nls -LacZ 
cassettes. After treatment of cells with 12 -O-tetradecanoylphorbol-13 
-acetate and epidermal growth factor (EGF) , the decrease m 
concentrations of endogenous AFP messenger RNA (mRNA) and nls-LacZ mRNA 
transcribed from the transferred AFP regulatory sequence were similar, in 
the context of an integrated provirus, the AFP transcriptional regulatory 
sequence is therefore subject to similar regulatory control as that of the 
endogenous gene. These data show that the AFP sequence, and not the IGFII 
P3 promoter we used, is suitable for targeting gene expression to 
malignant hepatic cells. 
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The results presented identify the first genetic lesion associated with 
DLCL the most clinically relevant form of NHL. Although no proof yet 
exists of a role for these lesions in DLCL pathogenesis, the feature of the 
BCL-6 gene product, its specific pattern of expression in B cells, and the 
clustering of lesions disrupting its regulatory domain strongly suggest 
that deregulation of BCL-6 expression may contribute to DLCL development . A 
more precise definition of the role of BCL-6 in normal and neoplastic 
B-cell developfP.ent is the goal of ongoing study of transgenic mice 
engineered either to express BCL-6 under heterologous promoters or lacking 
BCL-6 function due to targeted deletions. In addition to contributing to 
the understanding of DLCL pathogenesis, the identification of BCL-6 lesions 
may have relevant clinical implications. DLCL represent a heterogeneous 
group of neoplasms which are treated homogeneously despite the fact 



that only 50% of patients experience long-term disease-free survival 
(Schneider et al . 1990). The fact that BCL- 6 rearrangements identify 
biologically and clinically distinct subsets of DLCL suggests that these 
lesions ^ may be useful as markers in selection of differential therapeutic 
strategies based on different risk groups. Furthermore, the BCL-6 
rearrangements can be used to identify and monitor the malignant 
clone with sensitive PCR-based techniques. Since clinical remission has 
been observed m a significant fraction of DLCL cases, these markers may 
serve as critical tools for sensitive monitoring of minimal residual 
disease and early diagnosis of relapse {Gribben et al . 1993). 
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^K^?^^^ widely expressed, multifunctional, cell-surface glycoprotein 

that has been implicated in the regulation of normal hematopoiesis In 
addition _ expression of particular isoforms of CD44 has been associated 
with malignant transformation and/or the acquisition of metastatic 
^nM^'^n^i' "'^ ^^^^ recently developed monoclonal 

t^^":™'" T^?^ reactive with an epitope shared by many CD44 

isoforms and the other with an epitope unique to CD44 isoforms containing 
amino acids encoded by the alternatively spliced exon vio, to compare the 
°^ primitive hematopoietic cells from the marrow of 
normal individuals and their neoplastic counterparts present in the 
peripheral blood of patients with chronic myeloid leukemia (CML) . 
Multiparameter fluorescence-activated cell sorter (FACS) analysis and cell 
sorting studies showed that CD44 is normally expressed at high to very high 
levels on both long-term culture-initiating cells (LTC-IC) and 

(granulocyte-macrophage colony- forming 
^Zl^^ [CFU-GM]). In contrast, primitive erythropoietic progenitors 
(burst-forming units -erythroid [BFU-E] ) in normal marrow weL more 

Ihe KTr-T^^L^^^"" °^ ^^"^ "^^y (1^^^ than 5%) showed 

^;!-v. ^^""^^^ of CD44 seen on 20% to 25% of LTC-IC and CFU-GM. 

Antibody staining showed the expression of exon vlO -containing CD44 
isoforms , to be restricted to a small subpopulation (4% to 8%) of 
morphologically recognizable mature (CD34-) myeloid cells within the 
light-density fraction of normal marrow cells. Reverse transcription 
-polymerase chain reaction (RT-PCR) analysis showed the presence of two 
exon vlo -containing mRNA species. In CML, a significantly greater 
of^rnJr'' ? circulating neoplastic CFU-GM expressed very high levels 

°L ""f^"' ^'^'^ t^^ff ^^^^ accompanied by an increased number of light 

tZ.tl^ . cells, including some that coexpressed CD34 . Nonmalignant 
hematopoietic progenitors mobilized by prior chemotherapy and growth 
factor treatment of patients with Hodgkin ■ s disease or acute 
myeloid leukemia m remission showed no changes in CD44 expression relative 
to normal marrow progenitors. These results provide evidence of early 
hi^r^"" ^^^"5^^ expression during normal 

pSen^rei^h C^L. ^^^^ ^'^^ "^^^^ deregulated in the neoplastic^clone of 
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The quantification of messenger RNA is central in studies of gene 
expression. We describe a quantitative assay for specific mRNAs (QASM) that 
measures mRNAs for insulin-like growth factor-I, IGF binding proteins 
(IGFBPs) -2, -3, -4, and -5, and beta-actin. The assay utilizes reverse 
transcription and polymerase chain reaction, followed by an ELISA 
based DNA assay technique. The use of internal (competitive) quantification 
standards gave poorly linear results, while external standards gave linear 
and reproducible results. QASM results correlated with IGFBP protein 
concentrations in conditioned medium and with mRNA levels determined by 
Northern blotting. QASM was used to study IGFBP expression in human 
malignant melanoma cells. Messenger RNA for IGFBP-2, -3, and -5 were 
present, while IGF-I and IGFBP-4 mRNAs were not detected. IGFBP-2 and -3 
expression was increased in a dose dependent manner by treatment with 
IGF-I. Protein concentrations in conditioned media paralleled mRNA levels. 
QASM is a sensitive, specific, and reproducible approach to determining 
mRNA levels. 
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The proto-oncogene c-fos is a major nuclear target for signal 
transduction pathways involved in the regulation of cell growth, 
differentiation, and transformation. Using the multistep skin 

carcinogenesis model, we have directly tested the ability of 
c-f OS-deficient mice to develop cancer. Upon treatment with a tumor 
promoter, c-fos knockout mice carrying a v-H-ras transgene were able to 
develop benign tumors with similar kinetics and relative incidence as 
wild-type animals. However, c-fos-def icient papillomas quickly became very 
dry and hyperkeratinized , taking on an elongated, horny appearance. While 
wild-type papillomas eventually progressed into malignant tumors, 
c-f OS-deficient tumors failed to undergo malignant conversion. 
Experiments in which v-H-ras -expressing keratinocytes were grafted onto 
nude mice suggest that c- fos -deficient cells have an intrinsic defect that 
hinders tumorigenesis . These results demonstrate that a member of the AP-1 
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kidney. Becausr'^RCC^'^is ien^Liff 5?^ ""^^^ common malignancy in the adulh 
the proximal tubules, t^e SJessior^f'o'" the'^epitSium of 

epithelium development, Tas lla^'t^Z ^ ^^"^ required for renaf 

cell lines. ImmuLstalning of fSzen's^J;"""^ tumor-deriJ^d 
indicated Pax-2 expression in S li ^^o"^ the primary tumors 

surrounding stroma. m a panel of "'^^^^"^'^t cells but not in tL 
expressed Pax-2 protein and mPMn t RCC-derived cell lines 73% 

antisense oligodLx^:;cleSd™resJl\\T\'n°'d''" ''^^^ 
protein expression and qrowth i nhf h 5 " down-regulation of Pax-2 

data indicate that Pax-fgene fi^ct^on'"'' ^'^'^ ' ""^^^ culture. Sse 
;^ell as differentiation during fmWon^c ^ required for proliferation aS 
therapy for RCC. ^""^ embryonic development, and suggest a novel 

"'xhromh ^^27956 
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and"L'ffe;ent^ItiSr'?actor°^S:^:"!f identified megakaryocyte growth 

c^.n- r^?-:.riri£H!^-~^^ t 

..4:. =. ^.^{E^'P^^ l^. and 

cell lines tested (CMK, CMK-2B CMK 2^ S ^ ^ megakaryocytic 

Pri^ir^-Lsu^J:^fetar,^i--r"^^^ 

message, and among p;i^:;J\^:^^,^ '^on ""'^ detectable leJSfif c mS! 

data support the"" conclusion that c Zl"'^''^ ^^^^'^ '° ^^P^^^^ ^-mpl- ^hSe 
primarily, but not exclusSelf relaten''/^"'"'""^'' expression that is 
Observations suggest that thrombJpoie^lf if ^^^7^^^^^^^ 



on other malignant or normal tissue should it have a clinical role in 
the treatment of chemotherapy- induced thrombocytopenia. 
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The diversity of the T cell receptor (TCR) repertoire is established for 
individual T lymphocytes by developmentally regulated gene rearrangements 
and shaped by predominantly intrathymic selection procedures. TCR gene 
probes in Southern blot experiments and TCR primers for the polymerase 
chain reaction (PGR) help to distinguish polyclonal from abnormal clonal T 
cell proliferations and to monitor clonal disease after treatment. 
Rearrangement studies can identify the lineage and developmental stage of a 
lymphocyte clone. Cross-lineage rearrangements, false positive or negative 
results are rarely misleading when morphology and immunophenotypical 
findings are considered. Rearrangement studies, however, have not 
contributed significantly to the comprehension of lymphomagenesis . Analyses 
of characteristic chromosomal translocations in T cell leukaemias and 
lymphomas may provide further insight into the mechanisms of 
malignant transformation. Transcription factors are often 

involved and sometimes abnormally transcribed, which may alter the 
physiological intracellular signalling in T cells. Interphase cytogenetic 
analysis by chromosomal fluorescence in situ hybridization (FISH) has 
become a new tool in the search for transformed T cells carrying specific 
translocations. Archival biopsy material is now accessible for PCR 
rearrangement studies and FISH cytogenetics. This adds another dimension to 
the diagnosis, disease monitoring and biological understanding of 
malignant T cell lymphomas and leukaemias. 
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Retinoids are powerful regulators of epidermal cell growth and 
differentiation and are widely used in the prevention and treatment 
of skin disorders and cancers in humans. Since many of the effects of 
retinoids on cell growth and differentiation are mediated by nuclear 
retinoid receptors (RARs and RXRs) , we were interested in determining RAR 
and RXR gene expression during mouse skin tumor progression. The two- stage 



system of mouse skin 




m<*xignanc cumor cells, whereas RXR (alpha and beta) 

.ic^r L^Se."-^ .11.17. ^ss'sr"a„f 1^.1 
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different iatd of 'of ^"^^ ^^^^^^ profound effects on the growth and 
differentiation of normal, embryonic, and malignant cells The 

rfcSpt^r °'(rJ^) ^''InT'V^ '""'''P^^ '^^'"^'^ tti'letiltlc acid 

receptor (RAR) and retinoid X receptor (RXR) families of nuc]^^;,r 

K . differentiation process we individually overexpressed RAR 

T t?ese ceI!rw;?Tr"°" terminal mesenchymal differentiation 

pS^^tyJlc^^'^Cnc^s 'Sha ^^^^-t: subclonrS2 Sf-R^show^d 

?ransfr^JLts'''?L%% ^t^S ^^^^ndi^cate^'tha^^ of'^t^"'^ ^^'^h^^ « 
expressed in RA- treated NT2/Dl'cei^:'\t'if th^^pregu^ Itio^^°of S.^'^'"' 
gamma that specifically induces the terminal liffe^JnJJat^on^? these 
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studies suggest that 1 , 25 -dihydroxyvitamin D3 {D3) 
?hnw ^ against colorectal carcinogenesis. Animal and in vitro studies 
tin., of ^^tiproliferative effect of D3 in a variety of tumours including 
those of large bowel origin. D3 actions are mediated by D3 receptors (VDR? 
resSon.°" ""^^ conjunction with retinoid X receptLs (RXRsf^n alHs 

InT llllV.TT- f^P^^-^ion of mRNAs encoding VDR and RXRs in normal 

kR? tii^ f ^ human colorectum was determined. Full length VDR (4.6 
?n .1? f'^^ ^""^ ^amma (3.5 and 7 kB) mRNAs were expressed 

in all tissues, but RXR beta mRNA was not expressed in any. VDR exp?e!sion 
was reduced in 12 carcinomas relative to paired normal m^osS? and RxS 
o? ?XR"SJhr'°" -i-e. There was no correlation be^wSen 

staciS ^^f%^^P^^^^^°^ ^Jjd the site, grade of differentiation, or Dukes's 
in a^? colo % r°i'''- f^^ding of persistent VDR and RXR coexpression 

in all_ colorectal tumours provides a rational basis for exploring a role 
for D3 xn the treatment of colorectal malignancy 
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31^''™™°% "''"'f'^ hereditary malignant melanoma, comprising 5% of 
ma^'c^n^n^H "^^l^g^ant melanoma, occurs in association with other 

Addi^ionailJ' Mohr'""""^ families with dysplastic nevus syndrome. 

reDorJ^S T; ^^^^^^ , /"^^^ences of malignant melanoma have been 
reported m individuals with genetic disorders such as ataxia 
reported in'th/^^ ^-d— pigmentosum. The results and observations a^ 
aberrations In ^hi^H^'^r^^ involvement of oncogenes and chromosomal 

comnared wnJh ^^"^i°P"^^"t °f malignant melanoma are reviewed and 

REsSlS N,^m^ authors' own experimental and clinical experience, 

altered' chromosomal regions, as on chromosomes 1 and 9, were 

litroductio^ ni ^"""^ ?^ chromosome 6 was affected in 60% of melanomas, 

introduction of a normal copy of chromosome 6 resulted in loss of 
mod:^s''\^hf^Sinclaf'^°-. ^""^ ^-es were evident' in'Lo'^nL^f 

xSiphorS^ ^yst^::^ .hr":ro:sLg^^:ndJti^:n:S f^im^n^SSrSr- ^.S! 
:=-in-c:rt^- 

iilrii^T-V— ^^^^ 

mutations m the extensively investigated ras family are the result rather 



than the cause of malignant transformation. High expression of 
nuclear oncogenes simply may be a common feature of rapidly dividing cells. 
The receptor tyrosine kinase EGFR may be involved in late stage melanoma; 
the human exon with homology to Xmrk shows elevated transcription 
levels in 80% of human melanoma metastases. Deletions of the tumor 
suppressor gene MTS 1 may be important for melanoma formation, whereas 
deletions of p53 appear to be of minor relevance. CONCLUSION. Scientific 
progress in treating and diagnosing malignant melanoma will 
largely depend on experimental approaches to define relevant genetic 
changes by functional analysis rather than descriptive phenomenology and 
correlative observations. 
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Retinoic acids exert a wide physiological role in development and 
differentiation. Retinoic acids have also been used in the treatment 
of human cancers, particularly in acute promyelocytic leukemia (APL) . A 
structure-function relationship of the RA isomers in terms of clinical 
effect has been observed since all-trans retinoic acid (ATRA) induces a 
high complete remission rate while 13-cis retinoic acid (13-cis RA) shows 
much poorer effect. In this study, we examined the effect of RA isomers, 
including ATRA, 13-cis RA and 9-cis RA, on the proliferation and 
differentiation of NB4 cells. A number of parameters such as cell growth 
curve, dynamics of cell cycle, expression of clusters of differentiation 
and reduction of nitro blue tetrazolium (NBT) as well as immunofluorescence 
staining of PML were used to evaluate the effects of three isomers at two 
concentrations (10 (-8) M and 10 (-7) M) . It has been shown that during the 
first 48 h of RA treatment, the APL cell differentiation was coupled 
with the cell proliferation. Although similar effects of proliferation 
inhibition and differentiation induction were observed among the three 
isomers at 10 (-7) M, significant differences appeared at a concentration of 
10 (-8) M, 9-cis RA showed a higher activity than that of ATRA, while ATRA 
showed better results than 13-cis RA. Our results provide further evidence 
that 9-cis RA could be a promising molecule in differentiation induction of 
malignant cells. 



18/3,AB/58 (Item 58 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

08420951 95166230 PMID: 7862138 

The p53 -mediated Gl checkpoint is retained in tumorigenic rat embryo 
fibroblast clones transformed by the human papillomavirus type 16 E7 gene 
and EJ-ras. 

Peacock J W; Chung S; Bristow R G; Hill R P; Benchimol S 
Ontario Cancer Institute/Princess Margaret Hospital, Toronto, Canada. 
Molecular and cellular biology (UNITED STATES) Mar 1995, 15 (3) 
pl446-54, ISSN 0270-7306 Journal Code: 8109087 



Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 



Kccora cype: Completed 

t^T 16'^7"gene'artK'H-raroLSnr papillomavirus 
the basis Of endogenoirp53 gLo?vS ^-<=> 3-°"P- on 

these clones wi?h the aim o? ^n^f^^ mutant. We have compared 

could be attributed to "r^?^? physiological diffe rences that 

regardless of p53 gene stafnf ^1 ^ clones, 
combined immunodeficiency mJce We dLn™^'"'^"^^ ^"'^ metastatic in sever; 
protein expressed J^ er ^^ones tT T.T" wild-type p53 

Site-specific double-stSnde1°"SA-b ndfn^ actSitr aS^ 

confer a Gl delay on cells fnllow^^.^, activity and its ability to 
radiation. These data indicati ^hf^ 3 ^ .treatment with ionizing 
pathway is not f prerequisite for'^S'' ?'^ °' growth- regulatory 

embryo fibroblasts KpSsing t^^EV aenf aS'm%'T""^ 

phenotype that were correlated with loss of n5 3 n f ■ ""^^ Differences in 
the following: serum-indeoendent % protem function included 

tumor doubling time in JiJo aS in^^e^S H ^R clones in culture, decreased 
demonstrate the p53 dependent Gl r^Trt ^^^.^"^^f ^^tance . In addition, we 
radiosensitivity. ^^P^^dent Gl checkpoint alone does not determine 
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allogene'lc^'m^rrof \'r:nsplan?at?on^'""°"' °' long-term survivors of 

studied by reverse transcw^^ ^^s assessed and residual leukaemia was 
leukaemia "^specific bS abl ^^^^^^^^^^^ ^^ain reaction for 

patients wi?h CML in chroJic pSse trLJ^T ^"^^''^^ consecutive 
transplantation r^f Pftase treated by chemoradiotherapy and 

FebruSr 1981 and S:c:mb:r'?983 in f^^^^-^-^^ ^^^-g donors between 
programme. The probability of surv vaJ at'iriea'/'^'^^f ^^^^ 
of the 19 surviving (95%) patilnt. ° ^9 +/- 17%. Eighteen 

indicative of a good performanc! status On.^^J^^ °' '° °^ 1°°% 

of relapse 6.5 years af ter tr^n^^^ V k survivors had evidence 

complete"^ remissior S treatment wft^^n^ ^^ f'""^ ^^^^ restored to 

donor leucocyte tran^fn^f^.: e mterf eron-alpha followed by 

been in reS:ion^Sf o^er^ 0 yea'^^h^jf j;;iecul ^^^'^"^^ 
leukaemic cells. QuantificatLr ^v "^^l^cular evidence of persisting 

malignant clone persisJfd aJ Lw Lve^s'^'^;e'J:^ ^^^^^^^^^ that the 

majority of long-term survivors aftlr BMT for- '"^^^^^ "^^'^ 

may be regarded as cured Some Inn^ f 9°°^ ^^^^th and 

harbour residual leukaemic cenHnJ ^'^ '" however, may still 

is warranted. Late rJTapse Js amen.b?" V'^'^f monitoring for late relapse 
transfusions from the orig?::i^LSrdono^° '"^'"^^ '"^^^^^ ^^^^ ^^^-^^^ 
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The molecular mechanisms of tumor invasion and metastasis are yet to be 
fully elucidated. A potential tumor-metastasis -suppressor gene nm23 has 
been described in certain rodent and human tumors. In the present study, we 
examined the potential anti - invasive and anti -metastatic effect of nm23 
gene in B16F10 cells, a malignant murine melanoma cell line. 
Transfection of nm23 gene into B16F10 melanoma cells resulted in 
significant suppression of the invasiveness and metastatic ability of 
melanoma cells and significantly enhanced the survival of tumor-bearing 
mice B16F10 melanoma cells transfected with nm23 produced significantly 
less soluble ICAM-I and were more susceptible to LAK-cell -mediated 
cytotoxicity. Co-culture of B16F10 melanoma cells with IL-2 had no effect 
on nm23 expression, whereas treatment with PGE2 , TNF-alpha and 
IFN-gamma resulted in down-regulation of nm23 expression. Concomitantly, m 
vivo treatment with TNF-alpha or IFN-gamma in experimental mice 
increased pulmonary metastases and lowered the overall survival period, as 
compared with IL-2 treatment alone. These results provide evidence 
that nm23, in addition to its anti-metastatic function, could also be 
involved in modulating tumor-target-structure expression, in 
down-regulating invasive potential and in production of soluble 
intracellular adhesion molecules. The down-regulation of nm23 by TNF-alpha, 
IFN-gamma and particularly by PGE2 warrants re -examination of current 
immunotherapeutic protocols and of the role played by PGE2 in tumor 
progression . 
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Treatment of cultured malignant human keratinocytes with _ _ 

sodium arsenate greatly suppressed expression of involucrin, a specific 
marker of keratinocyte differentiation. This action was primarily 
attributable to inhibition of involucrin transcription according to 
message run-on and stability measurements. Involucrin was suppressed in 
nontumorigenic keratinocytes as well, although the efficacy of suppression 
was less dramatic in cells derived from clinically normal epidermis. 



treatment of the cultures, while mobility shift analysis revealed ^^''^''^ 
^ZZ °^ ^^"^^"9 the transcription factor 

These findings support a proposed role for altered levels of n.oh..'. 
tyrosine phosphorylation in keratinocyte differentiation ThZ^ ^ protem 

S^erinr^th'^ ^.^"'^"'^ ^i^erLtif Jio^'Sr^g^r ' if tLget°c 

act^iJty. phosphorylation level and transcription factor 
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kidner'thar°f;f T nephroblastoma, is a developmental malignancy of the 
kidney that affects approximately 1 in 10,000 children between 1 ^nTt 

n^tt 1 Wilms' tumor fit Knudson's "two hit" model, according to which a 

suppression appears to be more coLlef than for 
Sg»?" „uStions"'"''"r'"""'"= recognized to data i„?olJe doSnant 

.Jated fSp^lSt'S" ""^ 

SthoS Sassif «Tlll' t""" -PP--" at^lpis other loci. 

sn"?vll) i?s ananJa^M/T'' " '''""'"'J "it" good prognosis (85% 
a^tfStS ■ f r-c^nt'"- rs! ^ .''l^^'S^^t^^ - 

ec J^r-SanSsr-s' si"^-rfL™rg:Lr^io"L^!iuS:ih^ 

p"^o^ides'"r ,;;d^!?f„°^^f"=;:;-!! have heen, established in „„S Scl'^S^ 
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fof^odgkin.r'l^Sphorr °Recent"Lrr^^'^H?.\^ ^ ^^^^^^^ ^^^-^ --k- 
tumor necrosis f^^Sr/nerve arSwth f;^^ '^""^^ ''^'^ ^ "^^^^^ °f the 

whose ligand (CD30L) JaralL^been cloned^n^^^'^^ superfamily 
membrane -bound type ii alvcooroteln V ^^P^^^^^^'" CD30L is active as 
studied in a panef of 102 continuous ^,;m.fr'v '"'^'^^ ™ expression was 
was found only in four Burkitr W h '"'^"'^"'P'^^"'^ ^^^^ ^^"^^ 
lymphoblastic leukemia and oL non Kodak In^fr^'. ^^^^it-type acute 

^^^^ ^^B^r^^'^^ S\;s-e™i 

primary granulocytes; exposure to act?J.M^^ ' ^ ""^^ detected in 
upregulated CD3 0L transcrintior in ^ reagents induced and 

While CD40 and CD30L su^S^^^^v- ^".^^ese different PB populations, 
enhanced or induced by trfatLSt wJt'h S^'^'T ^ monocytes could be 
remained negative for cmo ^hese cells 

Similarly, PB monocyte derived L ™ P^°tein level, 

negative for CD3 0 S and protein 7°'' ^^^^ ^""^ granulocytes remained 
Only activated T cSlI ll^lTJ^ T'"'n^^.^°''' ^^9^^^^^^^ of stimulation. 
CD30L-transfected clljfand c:ns constitSivei™ P^^^^^^ 
a similar stimulus for proliLraJioi of ^"P^^^^^>^9 CD30L delivered 

(HD)-derived cell line HD^S 2 w h ^ . ^"'^-^ Hodgkin's disease 

large cell anaplastic' lySphom^ ce I'Si^S^pJs^.'^f ^^^^^ f 
strong evidence for the involvement in nt^?,ty. . ^^^^ '^^ta provide 

natural CD30L through its Interaction with t^/rn^i^''°" °^ recombinant and 
these data suggest that the Jmni rmo ' ^ receptor. Collectively, 

activity and Sght Illy 'a criti^S ^r^L jr^tL"^"^ biologicri 
pathogenesis of HD and some NHL, in pa'rticul'L Burkitt ly^ToLr'^'''' 
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In this present work, the authors discuss some recent advances in the 
pathogenesis of pituitary tumours. The model of transgenic mice suggest 
that chronic hormonal stimulation and some growth factors could 
sustain pituitary tumour development. However, these data are not suitable 
for human pituitary adenomas. The evidence that most pituitary adenomas are 
monoclonal in origin has prompted a search for somatic mutations. The 
mutated Gs alpha are found in only 30-40% of somatotroph adenomas and the 
ras mutations seem to be associated with the malignant 

transformation. In some prolactinomas resistant to the bromocriptine 
treatment , quantitative and qualitative alterations of the dopamine 
receptor D2 , have been described. Mutations of protein kinase C have been 
identified in some invasive pituitary tumours. Molecular abnormalities have 
been reported in some cases (allele loss at the llql3 locus, retinoblastoma 
gene mutation, aberrant expression of hst gene, Pit-1 overexpression) but 
none by itself can explain the tumour formation. The pituitary 
tumorigenesis is certainly a multistep process with the intervention of 
multiple promoting factors. 
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BACKGROUND. The presence or absence of lymph node metastases in patients 
with malignant melanoma is the most powerful prognostic factor 
for predicting survival. If regional nodal metastases are found, the 5 -year 
survival for the patient decreases approximately 50%. If the presence or 
absence of regional nodal metastases will determine which patients receive 
formal dissections or which patients enter adjuvant trials, then a 
technique is needed to accurately screen lymph node samples for occult 
disease. Routine histopathologic examination routinely underestimates the 
number of patients with metastases. This study was initiated to develop a 
highly sensitive clinically applicable method to detect micrometastases by 
examining lymph nodes for the presence of tyrosinase messenger RNA (mRNA) , 
The hypothesis was that if mRNA for tyrosinase is found in the lymph node 
preparation, that finding is good evidence that metastatic melanoma cells 
are present. METHODS. The assay is accomplished using the combination of 
reverse transcription and double -round polymerase chain reaction 
(RT-PCR) . The amplified samples are examined on a 2% agarose gel and 
tyrosinase cDNA is seen as a 2 07 base pair fragment. Lymph node 
preparations from 29 patients who were clinically stage I and II and 
undergoing elective node dissections were analyzed both by standard 
pathologic staining and RT-PCR. RESULTS. Eleven of 2 9 lymph node (38%) 
samples from 29 patients with intermediate thickness melanoma were 
pathologically positive. Nineteen of the 2 9 lymph node preparations (66%) 
were RT-PCR-positive, and these included all of the pathologically positive 
samples, so that the false -negative rate was 0. In a spiking experiment, 
one SK-Mel-28 melanoma cell in a background of one million normal 
lymphocytes could be detected, thus indicating the sensitivity of this 
method. In addition, analysis by restriction enzyme mapping showed that the 
amplified 2 07 -bp PGR product produced is part of the tyrosinase gene 
sequence. CONCLUSION. The RT-PCR method is an extremely sensitive. 



reproducible, and efficient technique for the identification of 
micrometastases in patients with melanoma and could be widely applicable 
If clinical correlation is obtained, staging of the melanoma patient 
becomes more accurate, and treatment becomes more standardized and 
rational, because all those patients who have evidence of nodal disease can 
be identified so that they may benefit from more extensive surgery (formal 
node dissections) or adjuvant therapies. Based on these results RT-PCR 
could be a powerful tool to detect micrometastatic melanoma. 
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Current cancer chemotherapy treatments generally act by affecting 
rapidly growing malignant cells. Unfortunately, they are relatively 
nonspecific and thus have a tendency to affect other rapidly growing normal 
cells m a deleterious manner. Triplex- forming oligodeoxyribonucleotides 
(TFOs) promise to be a new class of sequence-specific DNA-binding drugs 
which will target malignancies at the transcriptional level. The formation 
of an mtermolecular triplex (triple helix) has been shown to block the 
binding of transcription factors and repress 

transcription in genes such as c-myc and that encoding the epidermal 
growth factor receptor. The rat neu oncogene promoter contain 
promoter-enhancer elements which are purine/pyrimidine rich. These enhancer 
elements are amenable to targeting by TFOs. the human counterpart of rat 
neu, HER2, is often found to be amplified or overexpressed in a variety of 
malignancies, such as those of the breast, lungs, ovary, colon and stomach 
TFOs may proved to be the basis of effective chemotherapy drugs for these 
cancers. TFO binding at the "GTG" element ( 5 ' GGTGGGGGGG ) and at the 'GA' 
element ( 5 ' GGAGGAGGAGGG ) has been characterized by gel mobility shift 
analysis and DNase 1 f ootprinting . Binding has been shown to occur at a Kd 
as low as 10 (-8) M and has been shown to be sequence specific. 
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The mechanisms of the chronic myeloid leukemia (CML) clones proliferative 
advantage over normal clones are currently unknown. They may involve an 
insensitivity to a negative regulation of a growth factor-independent 
proliferation. Clonogenic progenitors from CML patient blood or marrow in 
chronic phase were grown either in the presence or absence of recombinant 



growth was observed 
granulocyte -macrophage 
erythroid growth 



growth factors. No erythroid colonies were observed in the absence of 
any cytokine In contrast, erythroid colonies composed of fully mature 
hemoglobinized erythroblasts (day 12 burst-forming units -erythroid) were 
obtained in the presence of Steel factor (SF) alone. Addition of 
erythropoietin (Epo) to SF either had no effect on the cloning efficiency 
increased up to 50% the number of erythroid colonies. No erythroid 
when cultures were stimulated by interleukin-3 or 

colony- stimulating factor alone. Similar 
the presence of SF but without Epo was obtained in 
» = iUM,i-free" cultures when purified blood CML CD34+ cells were grown This 
growth of erythroid colonies in the absence of Epo was not accounted for by 
l^.^nTr°''''l''^ stimulation loop by Epo, because neutralizing antibodiel 
against Epo did not inhibit it. This abnormal response to growth 
factor was specifically observed in the CML clone, as shown by the 
presence of the BCR-ABL transcript in all of these erythroid colonies. The 
direct implication of BCR-ABL was further documented (l) by studies of 
alpha-mterferon-treated patients with a chimerism in which the 
abnormal growth correlates with the presence of the malignant clone 
and (2) by the use of antisense oligonucleotide against BCR-ABL transcript 
which abrogated this abnormal growth. Finally, erythroid growth in the SF 
presence was greatly diminished by herbimycin A, whereas, at the same 
concentration this tyrosine kinase inhibitor had no marked effect on 
erythroid colony formation in the presence of SF plus Epo on CML or normal 
marrow cells. This result suggests that the BCR-ABL kinase activity leads 
directly to this Epo -independent terminal differentiation 
however, the presence of SF. 



requiring. 
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Nuclear retinoic acid receptors (RARs) function as ligand-activated 
trans -acting transcription factors and mediate the effects of 
retinoids on gene expression, cell growth, and differentiation 
Determination of the receptors' expression in premalignant and 
malignant lesions may provide prognostic value and direct the 
selection of receptor- specif ic retinoids in cancer prevention or 
treatment . We describe a sensitive and practical in situ 
hybridization method for the analysis of RARs in tissue sections of fixed 
and embedded surgical specimens. Digoxigenin- labeled antisense and sense 
RNA probes were prepared for nuclear RAR-alpha, RAR-beta, and RAR-gamma. 
^L.^r^'^^^^K^ °^ "^"""^^^ ^^^^^ respective receptor mRNAs was 

demonstrated by Northern blot hybridization to total RNA extracted from 
PAP^'^LxTr OP^^'"^! conditions for in situ localization of the 

RAR mRNA were established using cultured tumor cells, and these condiMors 
vTrlffin ^""^ detection of RAR mRNA in formalin-fixed, 

htl^^ri^^lt t - ^^""^^T^ °^ surgical specimens from human tumors . The 

hybridization stain was detected in the cytoplasm (where it was expected to 
t^^i^' ^"""^ ^^^"^ ^^11 nucleus. This method provides a 

rapid detection procedure with good resolution that allows one to clearly 



distinguish strongly and weakly stained cells. A comparison of receptor 
expression in head and neck squamous carcinoma specimens and in adjacent 
normal tissues revealed a significant decrease in the level of RAR-beta 
mRNA in the tumor cells. 
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Malignant B lymphocytes from patients with B-chronic lymphocytic 
leukaemia (B-CLL) or hairy cell leukemia (HCL) are refractory in vitro to 
mitogenic stimulation by several agents which trigger proliferation of 
normal B cells. Tumour necrosis factor (TNF) is a growth factor 

for these malignant cells, although the proliferative response is 
usually small. TNF regulates some of its cellular responses via induction 
of the transcription factors NF kappa B and AP-1 (jun/fos) . The 
induction of NF kappa B by TNF is mediated via a novel signalling pathway 
involving the generation of reactive oxidative intermediates. Induction of 
jun and fos proteins (polypeptide components of AP-1) are mediated via 
pathways involving protein kinase C and the protein kinase encoded by the 
raf proto-oncogene . Here we have used an electrophoretic mobility shift 
assay to show that TNF induced NF kappa B in malignant cells isolated 
from 3/3 HCL and 15/15 B-CLL patients. By contrast, phorbol myristate 
acetate (PMA) , a direct activator of protein kinase C, failed to activate 
this transcription factor in 1/1 HCL and 5/5 B-CLL isolates. 
The induction of jun and fos proteins (as detected by Western blot 
analysis) showed greater heterogeneity. Nuclear jun was induced by TNF in 
5/12 chronic B cell leukaemia isolates. PMA induced this protein in 4/5 
samples. Nuclear fos was induced by TNF in only 2/12 isolates and by PMA in 
2/5. The data suggest that the pathways for the activation of jun and fos 
by TNF are defective in some B-CLL and HCL cells and that these defects may 
be heterogeneous. The induction of AP-1 is crucial in securing the 
mitogenic response to TNF. It is therefore plausible that these lesions may 
contribute to the refractory nature of B-CLL and HCL cells to proliferative 
stimuli in vitro. 
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lySpSmas'™Sith't°?arae^ °' non-Hodgkin ■ s lymphomas are diffuse 

i^o a large-cell component (DLLC) . Current therapy can induce a 

long-term remxssion m half the patients with DLLC, but more intensive 
p"?entf at hiah'r' potential to improve outcome, p;rticuTaJly ?n 
patients at high risk for treatment failure. Clinical and cvtoaenetir 
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technique of reverse transcription -polymerase chain reaction 
(RT-PCR) . These disturbances begin early in the neoplastic process and can 
be detected in very small biopsy samples. It has also been shown that it is 
possible to achieve non-invasive diagnosis of malignancy by analysis of 
CD44 expression in exfoliated cells in body fluids and waste products. The 
potential significance of these observations for early diagnosis of 
symptomatic cancer and for screening of the population for asymptomatic 
lesions are readily seen and await further investigation. Separate work in 
our laboratory has succeeded in DNA-mediated transfer of metastatic 
capability through two rounds of transfection into non-metastatic tumour 
cells and a metastasis -associated human DNA fragment has been recovered 
from the transf ectants and sequenced. Using primers designed to anneal to a 
coding region identified by computer analysis within the novel sequence, it 
has been shown with RT-PCR that it is heavily expressed in metastatic 
cancer tissues, but not in corresponding normal ones. This could be of 
value in assessing the prognosis of patients using small biopsy samples 
from their primary tumours and the potential of this sequence for such 
purposes and for possible therapeutic intervention is currently being 
explored. Recent work in several laboratories has shown that elevated 
expression of certain other specific growth factor genes, including 
c-met and EGFR, correlates with metastatic capability. Combined evaluation 
of such markers in further studies will in time give useful information on 
the prognosis of individual patients to guide therapeutic decisions and the 
implications of these recent advances for clinical practice and future 
research are discussed below. 
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The effects of human recombinant transforming growth factor 
(TGF) -beta 1 were determined on PTH-related protein (PTHrP) production and 
messenger RNA (mRNA) expression by a canine squamous carcinoma cell line 
(see 2/88) in vitro. TGF-beta increased PTHrP production in a dose- and 
time-dependent manner (P < 0.05) as measured by RIA, and the effects of 
TGF-beta treatment persisted up to 72 h after removal. TGF-beta 
increased PTHrP production by SCC 2/88 cells until cellular confluence, at 
which time there was no longer a significant increase compared to control. 
Actinomycin D inhibited the TGF-beta-mediated increase in PTHrP production, 
suggesting that TGF-beta acted in part by increasing gene 
transcription . SCC 2/88 cells also produced active TGF-beta as 
measured by a [3H] thymidine incorporation assay in mink lung epithelial 
cells. Exposure of SCC 2/88 cells to a neutralizing anti-TGF-beta 
monoclonal antibody decreased (up to 50%, P < 0.01) basal PTHrP production. 
TGF-beta increased PTHrP mRNA expression in a dose- and time-dependent 
manner as evaluated by northern blot analysis. Postconf luent SCC 2/88 cells 
expressed little mRNA for PTHrP, and there was only a minimal increase in 
PTHrP mRNA expression in postconf luent TGF-beta- treated cells. These 
results indicate that TGF-beta increased PTHrP production and mRNA 
expression in malignant keratinocytes and suggest that TGF-beta may 



be an important factor in the pathogenesis of humoral hypercalcemia 
of malignancy. 
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Recombinant interleukin-2 (rIL-2) in combination with recombinant 
interferon alpha (rIFN alpha) has been shown to mediate significant 
antitumoral effects in some patients with advanced renal cell cancer or 
malignant melanoma. The therapeutic effects may be partially 
modulated by secondarily induced cytokines, especially with regard to in 
vivo lymphocyte activation. To investigate possible negative effects on 
lymphocyte activation during immunotherapy, we designed a study on 
transcription of transforming growth factor beta 1 (TGF beta 
1) , a known inhibitor of lymphocyte function, in patients undergoing 
treatment with daily alternating administration of rIFN alpha and 
rIL-2. Here we present data on gene expression of TGF beta 1. Kinetic mRNA 
studies revealed an increase of TGF beta 1 mRNA in peripheral mononuclear 
cells 12 h after subcutaneous injection of rIFN alpha. The following 
intravenous rIL-2 administration significantly decreased the amounts of TGF 
beta 1-specific mRNA. In contrast to the effect of the first dose, 
subsequent application of rIFN alpha did not enhance TGF beta gene 
expression during rIFN alpha/IL-2 therapy. The diminished TGF beta 1 gene 
expression returned to pretreatment levels 1-7 days after the last rIL-2 
administration. When concomitant with a decrease in TGF beta 1 transcripts. 
Our results indicate a complex regulatory effect on secondarily induced 
cytokines such as TGF beta 1 by immunotherapeutic approaches. The 
rIL-2 -mediated down-regulation of increased TGF beta 1 steady-state mRNA 
levels following rIFN alpha may represent a positive immune regulatory 
effect on cytotoxic cells. Furthermore this effect may modulate 
proliferation of neoplastic tissues. 
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We used standard karyotypic analyses of f^^ot- ■ ■ 
a subpopulation of cells in nrL! ^ ^^^^-division cells to identify 
over-representation of chromosomes'^ " aXd "22'^"??' ^''^T^ "'^^ 
subpopulation in the primary tumor but becol 7 ""^^^^ ^ 

treatment in vitro of the eel ] s ^ ^ ! dominant population after 
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data suggest that autocrine and/or paracrine mechanisms occur in human 
malignant gliomas, and that over-expression of PDGF may play a role 
in the growth of BCNU-resi stant cells in these tumors. 
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Loss of tumor suppressor gene function is essential in the multistep 
progression of cells to neoplasia. Immortalized cells were established by 
carcinogen treatment of Syrian hamster embryo cells. At early 
passages, these nontumorigenic cells retained the ability to suppress 
tumorigenicity in cell hybrids with malignant cells. Upon passage and 
subcloning of these suppressor-positive (supB+) cells, variant clones that 
had lost tumor suppressor activity were isolated. These suppressor-negative 
(supB-) clones remained nontumorigenic. The mRNAs encoding collagen 
II (alpha la), a chondrocyte differentiation marker, and H19, a 
developmentally controlled gene, were more abundant in supB+ cells than in 
supB- cells. Nuclear run-on analysis indicated that the transcription 
of these genes is differentially regulated. Transient transfection 
experiments revealed that a cis-acting element in the rat collagen II 5' 
flanking sequences directs differentially regulated transcription. 
Gel retention analysis demonstrated the presence of a nuclear DNA-binding 
factor (s) that specifically recognizes a DNA sequence common to both 
the rat collagen II sequences and the mouse H19 enhancer. In one set of 
clones, transcriptional regulation could account for differential collagen 
II and H19 expression in supB+ and supB- cells. In another set of clones, 
posttranscriptional controls are responsible for the decreased expression 
of these genes in supB- cells. The emergence of two independent mechanisms 
that cause differential expression of collagen II and H19 related to tumor 
suppressor loss suggests that coordinate regulation of these genes, or 
others regulated by common mechanisms, may be important in tumor 
suppression. 
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To examine the pathogenetic role of platelet -derived growth factor 
(PDGF) in hypertensive kidney damage, we studied the gene expression of 
PDGF A-chain and B-chain in an animal model of malignant 
hypertension. Experimental malignant hypertension induced by 
unilateral nephrectomy combined with deoxycorticosterone and salt loading 
in the spontaneously hypertensive rat resulted in severely elevated blood 
pressure and renal histological damage, characterized by necrotizing 
vasculitis. Using reverse transcription -polymerase chain reaction 
analysis followed by Southern blot analysis, we observed that PDGF B-chain 
gene expression was increased in the kidney of experimental malignant 
hypertension and was correlated with the severity of glomerular damage, 
while PDGF A-chain gene expression was unaffected. Antihypertensive 
treatment with manidipine reduced glomerular damage and a decreased 
gene expression of PDGF B-chain. These results suggest that PDGF B-chain 
may have a role in mediating hypertensive kidney damage. 
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We have characterized constitutive and cytokine-regulated MGSA/GRO alpha, 
-beta, and -gamma gene expression in normal retinal pigment epithelial 
(RPE) cells and a malignant melanoma cell line (Hs294T) to discern 
the mechanism for MGSA/GRO constitutive expression in melanoma. In RPE 
cells, constitutive MGSA/GRO alpha, -beta, and -gamma mRNAs are not 
detected by Northern (RNA) blot analysis although nuclear runoff 
experiments show that all three genes are transcribed. In Hs294T cells, 
constitutive MGSA/GRO alpha expression is detectable by Northern blot 
analysis, and the level of basal MGSA/GRO alpha transcription is 8- 
to 30-fold higher than in RPE cells. In contrast, in Hs294T cells, basal 
MGSA/GRO beta and -gamma transcription is only twofold higher than in 
RPE cells and no beta or gamma mRNA is detected by Northern blot. These 
data suggest that the constitutive MGSA/GRO alpha mRNA in Hs294T cells is 
due to increased basal MGSA/GRO alpha gene transcription . The 
cytokines interleukin- 1 (IL-1) and tumor necrosis factor alpha (TNF 
alpha) significantly increase the mRNA levels for all three MGSA/GRO 
isoforms in Hs294T and RPE cells, and both transcriptional and 
posttranscriptional mechanisms are operational . Nuclear runoff assays 
indicate that in RPE cells, a 1-h IL-1 treatment induces a 10- to 
20-fold increase in transcription of MGSA/GRO alpha, -beta and -gamma 
but only a 2-fold increase in Hs294T cells. Similarly, chloramphenicol 
acetyltransf erase (CAT) reporter gene analysis using the MGSA/GRO alpha, 
-beta, and -gamma promoter regions demonstrates that IL-1 treatment 
induces an 8- to 14 -fold increase in CAT activity in RPE cells but only a 
2 -fold increase in Hs294T cells. The effect of deletion or mutation of the 
MGSA/GRO alpha NF-kappa B element, combined with data from gel mobility 
shift analyses, indicates that the NF-kappa B p50/p65 heterodimer in RPE 
cells plays an important role in IL-1- and TNF alpha-enhanced gene 
transcription. In Hs294T cells, gel shift analyses indicate that IL-1 



and TNF alpha induce NF-kappa B complex formation; however, transactivation 
does not occur, suggesting that subtle differences in the NF-kappa B 
complexes may result in the inability of the cytokines IL-1 and TNF alpha 
to activate transcription of the MGSA/GRO genes. IL-1 and TNF alpha 
posttranscriptionally regulate MGSA/GRO mRNA levels in both cell types. In 
HS294T cells, IL-1 increases the half -life of MGSA/GRO alpha from 15 min to 
6 h (a 24 -fold increase in half -life) . (ABSTRACT TRUNCATED AT 400 WORDS) 
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BACKGROUND: Many oncogenes have been shown to code for growth 
factor receptors that are involved in regulation of cell growth and 
proliferation and can activate transcription via protein kinase C. 
Bryostatin 1, a partial agonist of protein kinase C, has demonstrated 
potent antitumor activity in vitro and in vivo in human tumor xenografts. 
PURPOSE: The aim of this phase I study was to determine the optimal dosage 
and toxicity profile of bryostatin 1 and its influence on cytokine release 
in vivo. METHODS: Three successive cohorts consisting of 35 patients with 
various malignant tumors were treated with bryostatin 1 by 
intravenous infusion over 1 hour as follows: cohort A- -35 micrograms/m2 
(three patients) or 50 micrograms/m2 (eight patients) once every 2 weeks; 
cohort B--25 micrograms/m2 once a week (eight patients); and cohort C--25 
micrograms/m2 once a week for 3 weeks, with no treatment during the 
4th week (16 patients) . Plasma levels of tumor necrosis factor alpha 
(TNF-alpha) and interleukin 6 (IL-6) were measured by immunoradiometric 
assay and by radioimmunoassay, respectively. RESULTS: The dose-limiting 
toxicity was grade 3 or 4 myalgia in four of 11 patients in cohort A, in 
two of eight in cohort B, and in none of 16 in cohort C. Occurrence of 
myalgia was dose related. There was no significant myelosuppression, apart 
from a small and transient fall in platelet count. Six patients experienced 
acute but transient skin flushing, dyspnea, hypotension, and bradycardia, 
probably related to the bryostatin 1 vehicle. TNF-alpha and IL-6 were 
detected in plasma at 2 and 24 hours after treatment, respectively, 
and the levels were dose related (P = .02) . Two patients with metastatic 
malignant melanoma had partial remission after three or four cycles 
of therapy; remission lasted 6 weeks and 10+ months, respectively. 
CONCLUSIONS: The dose - 1 imi ting toxicity of bryostatin 1 was myalgia. Plasma 
IL-6 and TNF-alpha concentrations were increased within 24 hours of 
therapy. Antitumor activity against malignant melanoma was observed 
early in the course of treatment . Implications: The recommended 
dosage of bryostatin 1 for phase II studies is 25 micrograms/m2 by 
intravenous infusion for 1 hour once a week for 3 weeks, with no 
treatment in the 4th week. IL-6 and TNF-alpha plasma concentrations 
may be useful in monitoring biological activity of bryostatin 1. Future 
studies should explore use of this drug with other conventional immune 
modulators and conventional cytotoxic drugs. 
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Insulin-like growth factors (IGFs) stimulate growth and 
differentiation of osteoblasts in culture, and these biological functions 
can be modulated by their binding proteins (IGFBPs) . Previous studies have 
shown that IGFBP-2 is the major IGFBP synthesized by fetal rat 
osteoblast-like (ROB) cells, which also secret a minor 24 -kilodalton IGFBP, 
presumably IGFBP-4. In this study we examined the modulation of the 
abundance of IGFBPs by various growth factors. By immunoprecipitation 
and ligand blotting, we have proved that the 24 kilodalton protein, which 
appeared at 25 kilodalton in the present study, is IGFBP-4, whose level was 
strongly enhanced by basic fibroblast growth factor (bPGF) and 
platelet-derived growth factor BB homodimer. Induction of IGFBP-4 by 
these factors was detected at 1 nM (10- to 30-fold) and increased to 
50- to 70-fold of control at 10 nM. The abundance of IGFBP-4 was also 
increased but to a lesser degree by transforming growth factor-alpha 
(TGF-alpha) and epidermal growth factor (EGF) . As opposed to the 
actions of other growth factors, TGF-beta 1 substantially lowered the 
levels of IGFBP-2 and IGFBP-4. PTE and PTH-related peptide did not induce 
IGFBPs in ROB cells. This is in contrast to the findings from a 
malignant rat osteoblast-like cell line, UMR 106-01. Since the level 
of IGFBP-4 after bFGF treatment remained elevated in the presence of 
hydroxyurea, the induction was likely to be independent of the stimulatory 
effects of these factors on mitogenesis. To further examine the 
mechanisms by which IGFBPs were regulated, cultures were treated with 
actinomycin D and cycloheximide with and without bFGF. Although the 
synthesis of IGFBP-2 and IGFBP-4 were both inhibited by cycloheximide, 
actinomycin D blocked the synthesis of basal and bFGF-induced IGFBP-4 but 
not IGFBP-2 . Total RNA extracted from ROB cells and hybridized with 
specific rat complementary DNAs for IGFBP-2 and IGFBP-4 showed single 
transcripts of 1.3 and 2.2 kilobases, respectively. Regardless of the 
changes at the protein level, the abundance of IGFBP-4 transcripts was not 
different from the vehicle-treated controls at 2 , 8, and 24 h after 
bFGF treatment . Similarly, the levels of messenger RNA for IGFBP-2 
and IGFBP-4 did not change during the same time course in the TGF-beta 1 
treatment. These data demonstrate that in ROB cells, the abundance of 
IGFBPs is differentially regulated by various growth factors 
. (ABSTRACT TRUNCATED AT 4 00 WORDS) 
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APL (FAB M3) is a unique type of myeloid leukaemia characterized by 
specific clinical, morphological, cytogenetic and molecular features. An 
early and accurate diagnosis is necessary to initiate therapy and 
treat the life-threatening coagulopathy caused by release of 
procoagulants from the abundant promyelocytic granules. Cytogenetically the 
disease is characterized by a reciprocal translocation between the long 
arms of chromosomes 15 and 17, t(15;17) (q21;q22), which is seen in almost 
every patient with APL but in no other form of malignancy. The presence of 
this translocation, often as the only karyotypic change, suggests that 
potentially leukaemogenic sequences are located at the breakpoints and are 
activated by rearrangement. The recent cloning of the breakpoints by three 
groups has demonstrated that the retinoic acid receptor alpha gene (RARA) 
on chromosome 17 is fused to a previously undescribed transcription 
factor gene, PML, on chromosome 15. The DNA-binding motifs of both 
the RARA and PML proteins, together with the ligand-binding domain of RARA, 
are combined in a single fusion protein which may dysregulate either 
retinoic acid or PML-sensitive pathways. Identification of these 
dysregulated target genes has become the next molecular goal for research 
on APL. Intriguingly , some APLs not only express the PML-RARA fusion 
protein but also the reciprocal RARA-PML fusion protein, although the 
contribution of this product is unclear. The PML-RARA chimaeric protein is 
presumably the target during the striking differentiation therapy achieved 
with all -trans retinoic acid. This therapy induces the malignant 
promyelocytes to mature and die, rather than continue proliferating. 
Moreover, it represents the first direct connection between a genetic 
defect and clinical treatment. (ABSTRACT TRUNCATED AT 250 WORDS) 
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Following exposure to phorbol ester (TPA) , DEL cell line, a human 
malignant histiocytosis (MH) cell line, is able to differentiate 
along a macrophage phenotype and thus it provides a suitable model for 
analyzing the sequential and differential gene expression associated with 
monocyte/macrophage differentiation. C-myc, c-myb, c-fos, c-sis and c-fms 
expression were determined by Northern analysis at various times following 
TPA treatment . The results showed that TPA down -modulated the 
constitutive expression of c-myc, c-myb, and c-fms, mRNA to low but still 
detectable levels. Conversely, TPA-induced differentiation resulted in 
transient appearance of c-fos, whereas no change in the level of c-sis and 
actin transcripts were observed. Thus, the c-fms and c-sis genes appear to 
be regulated in a specific manner in this malignant histiocytosis 
derived cell line. Furthermore, these investigations demonstrated a 
constitutive CSF-1 gene expression which transiently increased at mRNA and 
also at protein level as evaluated by a murine bone marrow CFU bioassay. 
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Negative growth regulators such as the transforming growth factor 
beta (TGF-beta) family appear to be important inhibitors in most tissue 
types. However, inhibition of DNA synthesis and cell proliferation is 
frequently lost during malignant transformation, and in some cases, 
tumor cell proliferation is actually stimulated by TGF-beta. The present 
study demonstrates a novel link between alterations in TGF-beta regulation 
during malignant conversion, and the expression of ornithine 
decarboxylase, a key rate - limiting activity in the biosynthesis of 
polyamines, and an enzyme that plays an important role in cell growth and 
differentiation. A panel of radiation and H-ras transformed mouse lOTl/2 
cell lines exhibiting increasing malignant potential was investigated 
for possible TGF-beta 1 mediated changes in ornithine decarboxylase gene 
expression. Selective induction of gene expression was observed since only 
H-ras transformed cell lines with malignant potential exhibited 
marked elevations in ornithine decarboxylase message levels. Ornithine 
decarboxylase gene expression in nontrans formed lOTl/2 cells and cell lines 
capable of only benign tumor formation was unaffected by TGF-beta 1 
treatment . H-ras transformed cells were transfected with a plasmid 
placing the TGF-beta 1 coding region under the control of a zinc sensitive 
metallothionein promoter. When these cells were cultured in the presence of 
zinc an elevation of TGF-beta 1 mRNA was observed within 30 min. This 
increase in TGF-beta 1 message closely coincided with an elevation in 
ornithine decarboxylase message, and preceded an induction of jun-B, an 
early response gene in cells sensitive to TGF-beta 1 stimulation. Evidence 
for regulation of ornithine decarboxylase gene expression by TGF-beta 1 at 
both transcription and posttranscription was found. Actinomycin D 
pretreatment of malignant cells prior to TGF-beta 1 exposure 
prevented the increase in ornithine decarboxylase message. Marked 
differences in the rates of ornithine decarboxylase message decay were 
observed when cells treated with TGF-beta 1 were compared to 
untreated controls, with the half -life of ornithine decarboxylase mRNA 
increasing from 2.5 h in untreated cells to 17.5 h in cells exposed to 
TGF-beta 1. In addition, evidence was obtained for a cycloheximide 
sensitive regulator of ornithine decarboxylase gene expression, since the 
presence of this protein synthesis inhibitor increased the levels of 
ornithine decarboxylase message, and this effect was synergistically 
augmented by exposure of cells to cycloheximide and induction of TGF-beta 1 
gene expression together. (ABSTRACT TRUNCATED AT 4 00 WORDS) 
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The antioxidant alpha- tocopherol and the weaker antioxidant and 
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synthesis (cycloheximide , emetine, puromycin, and anisomycin) induced the 
expression of LIF message in these cells. In contrast, primary 
osteoblast-enriched cells did not express LIF mRNA in Northern blot assays 
either constitutively or after treatment with TNF-alpha or 
cycloheximide. The human osteosarcoma cells lines U-2 OS and Saos-2 
constitutively expressed LIF mRNA and did not respond to LPS 
treatment . However, phorbol myristate acetate (PMA) , an activator of 
protein kinase C, was a potent stimulator of LIF message in Saos-2 but not 
U-2 OS cells. The effects of PMA (0.5 ng/ml) on LIF mRNA in Saos-2 cells 
were detectable at 1 h and maximal at 6 h. TNF-alpha (100 ng/ml) and 
inhibitors of protein synthesis also increased LIF mRNA in both Saos-2 and 
U-2 OS cells. LIF protein was also detected constitutively in the 
conditioned medium from both Saos and U-2 OS cells. {ABSTRACT TRUNCATED AT 
250 WORDS) 
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Tumor necrosis factor (TNF) , first described as a cytokine with 
tumor-necrotizing activity, is now known to be a pleiotropic molecule. The 
molecular mechanisms responsible for the cytotoxic activity of TNF on 
malignant cells are still largely unknown. In this study, we report 
that the protein kinase inhibitor staurosporine (56 to 1500 nM) increases 
about 500 times the in vitro cytotoxic activity of TNF for several murine 
and human tumor cell lines. Even some tumor cell lines which are resistant 
to TNF cytotoxicity could be sensitized to TNF killing by staurosporine. In 
the L929 fibrosarcoma cell line, staurosporine also enhanced the 
transcriptional activation of interleukin 6 synthesis by TNF (500-fold 
stimulation at 56 nM) . At the biochemical level, staurosporine increased 
the TNF-mediated activation of phospholipases C and D and the 
transcription factor NF-kappa B in L929 cells. The 
TNF-sensitizing effect of staurosporine does not seem to be mediated by one 
of the currently known staurosporine-sensitive kinases, as various other 
inhibitors which also inhibit one or more of these kinases were not 
synergistic with TNF. Interestingly, staurosporine (1 microgram) also 
enhanced the in vivo antitumor activity of TNF against a murine tumor model 
(L929 fibrosarcoma) in athymic nude mice {Swiss-nu/nu; s.c. treatment 
) . These results suggest that TNF responsiveness of tumor cells is 
regulated by a novel staurosporine-sensitive target and that the 
combination of TNF and staurosporine may open new strategies of tumor 
treatment . 
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Ovarian tumor cells produce macrophage colony stimulating factor, a 
potent chemoattractant for monocytes. Monocytes and macrophages produce 
tumor necrosis factor alpha (TNF-alpha) and interleukin 1 alpha or 
interleukin 1 beta (IL-1 beta) that can stimulate ovarian tumor cell 
growth. The present study has explored whether paracrine stimulation by 
monocyte derived cytokines might induce autocrine growth stimulation of 
normal and malignant ovarian epithelial cells. Endogenous expression 
of TNF-alpha mRNA was detected in ascites ovarian cancer cells isolated 
directly from patients, but not in established cultures of normal or 
malignant ovarian epithelial cells. When ascites tumor cells were 
cultured for 7 days, TNF-alpha expression ceased but could be reinduced by 
treatment with TNF-alpha or IL-1 beta. Ascites fluid contained 
concentrations of the cytokines that could mediate these effects. 
Similarly, treatment of normal or malignant ovarian epithelial 
cells with purified recombinant IL-1 beta or TNF-alpha induced 
transcription of TNF-alpha mRNA within 1 h. TNF-alpha protein could 
be detected by enzyme-linked immunosorbent assay in conditioned medium from 
IL-1 beta treated ovarian cancer cells. [3H] thymidine incorporation 
by normal or malignant ovarian epithelial cells was stimulated by a 
24-h incubation with IL-1 beta or TNF-alpha. Stimulation of proliferation 
by IL-1 beta could be partially blocked by an antibody against TNF-alpha or 
by soluble TNF-alpha-receptor . Thus, TNF-alpha may function as both an 
autocrine and a paracrine growth factor in ovarian cancer. 
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The clinical and laboratory features of APL are distinct. APL has been 
effectively treated with anthracyclines . Postremission therapy and 
the addition of other cytotoxic agents in induction may be beneficial. 
Early deaths remain a problem despite improved management of coagulopathy. 
The cytogenetic marker, t(15;17), reflects a molecular defect that splices 
two transcription factors , PML and RARA, to produce chimeric 
mRNA and proteins. RA, the natural ligand for RARA, is able to induce CR by 
stimulating differentiation and maturation of the malignant cells. 
The addition of RA to the therapeutic armamentarium of the hematologic 
oncologist will allow further refinement of the management of these 
patients. Diagnosis is unambiguous because the molecular defect can be 
readily detected. Our understanding of the biology downstream of the 
affected genes is incomplete. Other retinoids may be more effective than 
all -trans RA and may avoid the fall in plasma levels seen in patients 
chronically treated with RA. Combination of retinoids with other 
cytokines or cytotoxic agents may decrease the immediate mortality and 



improve long-term DFS in APL. 
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^r™""" ^^^^ °^ ^''"^"^^ ^^^Its are collectively known as 

gliomas. The most common glioma is the most malignant , the 
^in^ ""^"^ "'^''''^^ chromosomes, known to represent amplified 

ar h;^nr^ °^ glioblastomas. Four genes have been identified 

plcv^t L/'^lrll r^t"" 1'°''^ '"^^'^ ^^""3^^ °^ glioblastomas; MYCN, GLI, 

PDGFRA and EGFR . The first three have been reported in a few per cent of 
malignant gliomas, and EGFR in around 40% of glioblastomas. The 
latter two genes code for growth factor receptors. On amplification, 
the genes for these receptors frequently become rearranged, resulting in 
changes in the regions of their transcripts that code for the 
extra-cellular domains of these proteins. Such aberrant proteins may 
provide sL^r'^ cell-surface, tumor-specific, epitopes. These findings 
provide simple examples of the impact the use of modern molecullr 
biological techniques will have for our understanding and treatment 
of tumors m the future. 
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All-trans-retinoic (ATRA) treatment of patients with acute 
''l°e7ll T/"" ^^^^^"^i^ ^f^^lts in differentiation of the malignant 
ar^mno.f^ ^'^^^ complete remission rate. ATRA treatment induced 
granulocytic differentiation in HL-60 cells as assessed by nitroblue 
(N^F^^ " • ^""^^^ reduction, but had no effect on non-specific esterase 
HowfieJ "o'"^' ^-P^^ted in cells maturing along the monocytic lineage 
However our results demonstrate that ATRA (0.1-10 microM) induces 
expression of the c-fms (monocyte colony-stimulating factor receptor) 
lTsVa^.il^'l'\T'/- ^^^^ n^""' detectable after 2 d^Js Jnf expression 

was maximal at 5 days. Similar results were obtained during treatment 
H^^^^u ^""^"^ hexamethylene bisacetamide (HMBA) or 

dimethyl sulfoxide (DMSO) . The results also demonstrate that ATRA-induced 
c-fms expression is potentiated by exposure to tumor necrosis factor 



alpha {TNF alpha) or dibutyryl cyclic adenosine monophosphate (cAMP) . The 
induction of c-fms transcripts by ATRA is associated with induction of 
M-CSF-binding ability, suggesting cell surface expression of the monocyte 
growth factor receptor. Our results indicate that retinoic acid can 
induce features of both monocytic and granulocytic differentiation in HL-eo 
cells . 



18/3,AB/92 (Item 92 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

07646239 93171605 PMID : 7679696 

TSG-14, a tumor necrosis factor- and IL-l-inducible protein, is a 
novel member of the pentaxin family of acute phase proteins. 
Lee G W; Lee T H; Vilcek J 

Department of Microbiology, New York University Medical Center, NY 10016. 
Journal of immunology (Baltimore, Md. : 1950) (UNITED STATES) Mar 1 
1993, 150 (5) P1804-12, ISSN 0022-1767 Journal Code: 2985117R 
Contract/Grant No.: R35CA49731; CA; NCI; T32AI07180; AI ; NIAID 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

TNF-stimulated gene (TSG) -14 was originally identified as a TNF-inducible 
gene in a differentially screened cDNA library derived from TNF- 
treated normal human FS-4 fibroblasts. Analysis of the TSG-14 cDNA 
sequence revealed a major open reading frame encoding a protein of 381 
amino acids, including a hydrophobic signal peptide sequence. The predicted 
protein shows 23 to 27% sequence homology to C-reactive protein and serum 
amyloid P-component, members of the pentaxin family of acute phase 
proteins. In addition, TSG-14 protein contains a sequence motif common 
among the pentaxin proteins. The ability of the TSG-14 cDNA to encode a 
protein of the correct molecular size was confirmed in a cell-free 
transcription /translation system. In vitro translation in the 
presence of microsomes confirmed that the protein has a cleavable signal 
peptide sequence, and that it is glycosylated. TSG-14 mRNA is rapidly 
elevated from almost undetectable levels in untreated FS-4 cells to high 
levels in cells treated with TNF or IL-1. A moderate increase in 
TSG-14 mRNA was observed in FS-4 cells treated with the 
glucocorticoid dexamethasone . Nuclear run-on analysis indicated that TNF 
induces the expression of the TSG-14 gene at the transcriptional level, and 
that de novo protein synthesis is not required for induction of TSG-14 
mRNA. Expression of TSG-14 mRNA was also detected after exposure to TNF in 
vascular endothelial cells; however, little or not expression of TSG-14 
message was observed in cell lines derived from malignant tumors. Our 
data strongly suggest that TSG-14 is a novel member of the pentaxin family 
of acute phase proteins. 
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Acute promyelocytic leukaemia has two highly specific particularities: a 
t{15;17) chromosomal translocation and the ability of a differentiation 
inducer all-trans-RA, to revert the malignant phenotype both in vitro 
and in vivo. Molecular characterization of the t{15;17) translocation has 
shown that it fuses a previously unknown zinc finger encoding gene, PML, to 
the RAR alpha, suggesting a link between the molecular mechanism of 
transformation and of RA dependent differentiation. The PML/RAR alpha 
fusion receptor- -which is functionally altered- -may block RA target genes, 
impair RA mediated differentiation and lead to transformation. 
Alternatively, or in addition, the PML transduction pathway may also be 
affected. Although it is clear that RA treatment must relieve APL 
cells from differentiation arrest, so far no model can satisfactorily 
account for this effect. 
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Nitric oxide (NO) functions as an intercellular messenger molecule in 
such varied contexts as neurotransmission, immune regulation, and the 
control of vascular tone. We report that NO, delivered as purified gas or 
released from the pharmacologic NO donors sodium nitroprusside or 
6-morpholino-sydnonimine , caused monocytic differentiation of cells of the 
human myeloid leukemia cell line HL-60 and altered gene expression. The 
treated cells stopped proliferating, became spread and vacuolated, 
had increased expression of nonspecific esterase and the monocyte marker 
CD14, and displayed increased capacity to produce hydrogen peroxide. 
Furthermore, these treated cells had increased steady-state 
expression of messenger RNA (mRNA) for tumor necrosis factor-alpha 
(TNF-alpha) and interleukin- 1 beta (IL-1 beta) , but decreased expression of 
mRNA for the proto-oncogenes c-myc and c-myb. The increase in TNF-alpha and 
IL-1 beta mRNA levels was due (at least in part) to a new 
transcription of these specific mRNAs . NO elaborated in the bone 
marrow microenvironment may have a role in normal and malignant 
hematopoietic cell growth and differentiation. 
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Basic fibroblast growth factor (bFGF) is a broad spectrum mitogen 
for many cells of neuroectodermal origin, including glial cells. The human 
malignant glioblastoma cell line U87-MG expresses high steady state 
levels of the bFGF mRNA and contains abundant stores of biologically active 
bFGF protein. In the present study we have examined the contribution of 
endogenous bFGF to the autocrine growth of these cells. Using reverse 
transcription -polymerase chain reaction, U87-MG cells were shown to 
express the mRNAs for both bFGF and the bFGF receptor, confirming the 
existence of the basic requirements for an autocrine loop. Addition of 5 
microM bFGF- specif ic antisense oligonucleotide to U87-MG cultures 
significantly inhibited the growth rate of these cells within 48 h and 
blocked proliferation beyond 2 days. The corresponding bFGF- specif ic sense 
oligonucleotide did not significantly inhibit cell proliferation over the 
course of these experiments. Similarly, antisense oligonucleotides 
significantly inhibited colony formation in soft agar, while the sense 
sequence was without effect. Western blotting with antihuman bFGF revealed 
that U87-MG cells synthesize three isoforms of bFGF, approximately 18, 23, 
and 25 kilodaltons (kDa) in size. The 23- and 25-kDa isoforms together 
comprise approximately 80% of the total cellular stores of bFGF. Antisense 
treatment for 4 days reduced the abundance of the 23- and 25-kDa 
isoforms by 64-74%, but had little effect on the 18-kDa isoform. The 
inhibitory effect of the antisense oligonucleotides on anchorage -dependent 
proliferation was reversed by the addition of recombinant 18-kDa human 
bFGF. (ABSTRACT TRUNCATED AT 25 0 WORDS) 
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Early clinical observations and recent systematic studies overwhelmingly 
document a greater role for psychosocial stressors in association with the 
first episode of major affective disorder than with subsequent episodes. 
The author postulates that both sensitization to stressors and episode 
sensitization occur and become encoded at the level of gene expression. In 
particular, stressors and the biochemical concomitants of the episodes 
themselves can induce the protooncogene c-fos and related 
transcription factors , which then affect the expression of 
transmitters, receptors, and neuropeptides that alter responsivity in a 
long- lasting fashion. Thus, both stressors and episodes may leave residual 
traces and vulnerabilities to further occurrences of affective illness. 
These data and concepts suggest that the biochemical and anatomical 
substrates underlying the affective disorders evolve over time as a 
function of recurrences, as does pharmacological responsivity. This 
formulation highlights the critical importance of early intervention in the 
illness in order to prevent malignant transformation to rapid 
cycling, spontaneous episodes, and refractoriness to drug treatment. 
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results suggest that steroid hormones can regulate PDGF receptor expression 
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We have previously demonstrated that malignant hematopoietic 
colony- forming units (CPUs) may be purged from normal CPU by exposure to 
c-myb antisense oligodeoxynucleotides (oligomers) . This novel strategy 
appeared particularly promising for patients with chronic myelogenous 
leukemia (CML) in blast crisis, since in some cases complete elimination of 
bcr-abl-expressmg cells was accomplished. We have examined 11 additional 
patients, including seven in chronic phase, in order to extend these 
initial observations. We sought in particular to determine if elimination 
of bcr-abl-expressmg clones was a usual event. Exposure of CML cells to 
c-myb antisense oligomers resulted in inhibition of CPU-granulocyte 
macrophage (CFU-GM) -derived colony formation in eight of 11 (73%) cases 
evaluated. Inhibition was antisense sequence-specific, dose -dependent 
ranged between 58% and 93%, and was statistically significant (P less thaA 
or equal to .03) in seven of the eight cases. In two cases 
CPU-granulocyte, erythrocyte, monocyte, megakaryocyte (CFU-GEMM) -derived 
colony formation was also examined and found to be inhibited by the c-myb 
antisense oligomers in a sequence -specif ic manner. To determine whether CML 
CPU had been reduced or eliminated after exposure to the antisense 
oligomers, we examined cells in the residual colonies for bcr-abl mRNA 
expression using a reverse transcription-polymerase chain reaction 
detection technique (RT-PCR) . Eight cases were evaluated and in each case 
where antisense myb inhibited growth, bcr-abl expression as detected by 
RT-PCR was either greatly decreased or nondetectable . No residual leukemic 
CPU were demonstrable on replating of treated cells. These results 
suggest that c-myb antisense oligomers substantially inhibit the growth and 
survival of CML CPU in both chronic and blast phase of disease. They may 
therefore prove useful for both ex vivo and in vivo treatment of CML. 
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The differentiation of monocytes and macrophages both in vitro and in 
vivo can be characterized by the modulation of specific functional and 
molecular phenotypes. We have determined in human peripheral -blood 
monocytes (HPBM) the role of in vitro differentiation on the expression of 
nonspecific tumoricidal activity, induction of soluble tumor necrosis 
factor (TNF) activity and TNF- specific mRNA transcription. HPBM 
were activatable by bacterial lipopolysaccharide (LPS; 1 microgram/ml) for 
nonspecific cytotoxicity to A3 75M (human malignant melanoma cell 
line) only during the first 24 h of in vitro differentiation. Activated 
supernatants of HPBM were found to be partially neutralizable (75 +/- 7%) 
by rabbit polyclonal anti-TNF antibody and, in freshly isolated HPBM the 
release of soluble TNF activity determined by the L929 assay was found to 
occur only after activation with LPS. Maximal TNF release occurred at 8 h 
of LPS stimulation, and required both protein and RNA synthesis as 
evidenced by the ability of both actinomycin D and cycloheximide to inhibit 
Its release. Neither control untreated HPBM nor recombinant 
mterferon-gamma (rIFN-gamma ; 1 U/ml )- treated HPBM alone released 
soluble TNF activity. Further in vitro culture determined that HPBM were 
activatable for TNF release out to 72 h of culture after which HPBM became 
resistant to LPS-mediated TNF release. The expression of TNF and c-fos mRNA 
was also determined during in vitro differentiation. Both TNF and c-fos 
mRNA were expressed in freshly isolated HPBM, and returned to baseline by 
24 h of in vitro culture. Treatment of HPBM with LPS induced TNF 
transcription as late as 5 days of in vitro culture with maximal 
induction occurring during the first 48 h. rIFN-gamma significantly induced 
TNF transcription at 24 h in the absence of soluble TNF activity, but 
did not increase transcription at later times. The expression of 
nonspecific cytolytic activity, the release of soluble bioactive TNF and 
the induction of TNF and c-fos mRNA are regulated in HPBM by 
differentiation-determined processes . 
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Universal fuser' clones of a human papillomavirus type 16 positive 
cervical carcinoma cell line (SiHa) were established to study the effect of 
a non-tumorigenic fusion partner on the regulation of a stably integrated 
chloramphenicol acetyltransf erase (CAT) gene controlled by the HPV18 
upstream regulatory region under non- selective conditions. The CAT 
expressing cells were fused with both non-tumorigenic, spontaneously 
immortalized human keratinocytes (HaCaT) and non-modified SiHa cells The 
resulting hybrids were characterized by restriction enzyme fragment length 
polymorphism analysis and flow cytometry. While the non-selectable 
HPV18 -driven indicator gene is constitutively expressed in SiHa cells the 
CAT activity is extinguished in SiHa x HaCaT cells, but still present in 
SiHa X SiHa hybrids. Examination of the cytokeratin expression pattern 



reveals that the keratinocyte phenotype seems not only to be dominant in 
terms of the extinction of the HPV18 regulatory region but also by the 
conservation of most of the differentiation markers of the non- tumorigenic 
fusion partner. Cycloheximide treatment and intracellular competition 
experiments using the transient C0S7 fusion-amplification technique are 
accompanied by the reactivation of the marker gene in previously CAT- SiHa 
X HaCaT hybrids. These data strongly suggest that trans-acting negative 
regulatory factors derived from the non -malignant human 
keratinocytes are responsible for the extinction phenomenon. 
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The major excreted protein (MEP) of mouse fibroblasts is the precursor to 
a lysosomal acid protease (cathepsin L) whose synthesis is induced by 
malignant transformation, growth factors, tumor promoters, and 
cyclic AMP. We have previously cloned a functional gene for MEP from NTH 
3T3 cells. When subcloned into chloramphenicol acetyl transferase (CAT) 
expression vectors, both 4-kilobase and 300 base pair fragments in the 
5 '-flanking region of the MEP gene confer CAT activity that is stimulated 
by cyclic AMP treatment but is not stimulated by phorbol ester 
treatment of NIH 3T3 cells. These fragments confer constitutive 
promoter activity that is comparable to that of the SV40 promoter. Primer 
extension, using RNA from cells transiently transfected with MEP-CAT fusion 
plasmids, demonstrates that phorbol ester treatment increases the 
amount of transcript from constructs containing both the promoter and 
sequences downstream of the transcription initiation site, including 
the first three introns, but not from constructs containing only the 
5 '-flanking region of the MEP gene. Nuclear run-off experiments confirm 
that the increase in endogenous MEP mRNA is mediated by increased 
transcription and not via relief of transcriptional attenuation. 
Since both the MEP promoter, which contains three potential binding sites 
for the AP-2 transcription factor, and the SV4 0 promoter, which 
contains both AP-1 and AP-2 binding sites, fail to respond to 
12-0-tetradecanoylphorbol-13-acetate in NIH 3T3 cells, these upstream 
motifs are not sufficient to confer phorbol ester responsiveness in NIH 3T3 
cells. These results suggest that the MEP gene is regulated in a complex 
manner by sequences both upstream and downstream of the transcription 
initiation site. 
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Expression of the cloned human nerve growth factor receptor (NGFR) 
cDNA in cell lines can generate both high- and low-affinity binding sites. 
Since the inability to respond appropriately to differentiation 
factors such as NGF may contribute to determining the malignant 
Dhenotype of neuroblastomas, we sought to determine whether the same is 
true of medulloblastomas. To generate a human central nervous system 
neuronal cell line that would respond to NGF, we infected the 
medulloblastoma cell line D2 83 MED with a defective retrovirus carrying the 
CDNA coding for the human NGFR. The resultant cells (MED-NGFR) expressed 
abundant low- and high-affinity NGFRs , and NGF treatment induced a 
rapid transient increase of c-fos mRNA in the NGFR-expressing cells but not 
in the parent line or in cells infected with virus lacking the cDNA insert. 
However, the MED-NGFR cells did not internalize the NGFR at high 
efficiency nor did they differentiate in response to NGF. Three important 
conclusions emerge from this study: (i) internalization of NGFRs is not 
necessary for some early rapid transcriptional effects of NGF; (ii) an 
unknown factor (s) that cooperates with the cloned NGFR m allowing 
hiqh-affinity NGF binding is found in a primitive central nervous system 
cell line- and (iii) NGFRs introduced into and expressed by D283 MED U . e . , 
MED-NGFR) cells are partially functional but are unable to mduce 
differentiation in these primitive neuron-like tumor cells, implying that 
hiqh-efficiency receptor-mediated endocytosis of NGF and its receptor may 
be a necessary step in the cascade of events leading to NGF-mediated 
differentiation . 
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Increased expression of mouse mammary tumour virus (MMTV) is associated 
with hyperplastic alveolar growth and subsequent development of mammary 
cancers in the mouse. The expression of this virus is repressed when 
mammary tumour cells undergo sarcomatous transformation. We have 
demonstrated that a spontaneous progression of mouse mammary adenocarcinoma 
cells into highly malignant cells with the transformed phenotype is 
accompanied by an increased expression of transforming growth factors 
alpha and beta (TGF alpha and TGF beta) , as well as a decreased expression 
of MMTV. Mouse mammary adenocarcinoma cells transformed with activated ras 
oncogene also expressed high levels of the transforming growth 
factors and a low level of MMTV. Thus a reverse correlation exists 
between the increased expression of the transforming growth factors 
and a low level of expression of MMTV. Mouse mammary cells that express 



high levels of MMTV when treated with exogenous TGF alpha and TGF 
beta 1 showed a down regulation of MMTV expression in response to TGF beta 
1 but not to TGF alpha. These results demonstrate that the repression of 
MMTV expression in mouse mammary tumour progression may be due in part to 
an increased expression of TGF beta. 
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Androgenic steroids regulate the proliferation rate of normal and 
malignant prostate cells. In order to investigate the molecular basis 
of this control, we utilized Northern and Western blot techniques to 
measure changes in the expression of individual genes during the early 
phase of prostate regrowth. Vestigial ventral prostate glands of 7 -day 
castrated rats showed increased numbers of replicating cells within 12 h of 
continuous pharmacological testosterone replacement as demonstrated by flow 
cytometric procedures. The period prior to the onset of proliferative 
enhancement was accompanied by the sequential induction of a variety of 
transcripts encoding gene products often associated with cell growth. 
Within 1 h of treatment , mature mRNA transcripts for c-fos were 
induced 6-fold, returning to control levels by 2 h. Other genes showed 
transiently elevated transcript levels after 2 h (c-Ha-ras, c-Ki-ras) or 
after 8 h (c-myc, c-myb, beta-actin, and Mr 70,000 heat shock protein) of 
testosterone replacement. Expression of the polypeptide encoded by c-Ha-ras 
was coordinately enhanced (2 -fold) during this period, but not to the 
levels of the transcript (20-fold induction) . Transcripts encoding basic 
fibroblast growth factor were increased 16 h and later, subsequent to 
the earlier enhancement in the proliferation rate. By placing these genes 
in a defined temporal order with regard to their expression in response to 
testosterone, we have constructed a map of gene activity during early 
prostate regrowth. This map shows a number of genes, the products of which 
might participate in the mechanism by which androgens induce mitogenesis of 
prostate cells. 
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Transin mRNA encodes a secreted metalloprotease which is 
^^^^f^^^f ^°"^l?-y induced in Rat-1 cells by epidermal growth factor 

(EGF) and a number of oncogenes. A role for transin in tumor progression is 
lolnTrlf. th °-^--P--^-on in malignant and metastatiJ tumors 

br'^which eW^t.5^"^^" counterparts. In an effort to elucidate mechanisms 
by which elevated transin expression may be inhibited, it has been 
determined that both transforming growth factor type beta 1 TGF beta 

^AMP) ^nSbit E^r"'^ °' ^-^--^^11-1-- -y-lic 5 '-adenosine monophosphate 
(CAMP) inhibit EGF and oncogene induction of transin mRNA. The inhibition 
of transin mRNA occurred at the level of transcription as 
demonstrated by nuclear run-on assays. EGF binding studies^^^^ Rat ? cells 

of"Sfin?tv''^f ^f'^^*^ °^ ^^^^ ^ - r^cep^or nuSer 

or attinity. We have also examined the effects of cAMP and TGF beta 1 on 
oncogene -induced transin using Rat-l cells transformed b^ 
temperature-sensitive mutants of v-src and K-ras oncogenes. Both Inhibitors 
prevented the induction of transin RNA as well as decreased the JeJe^s o? 
simnr>'°"''- ^^r^t"^ permissive temperature. Despite thf 

similarities m the actions of TGF beta l and cAMP on transin aenJ 
expression TGF beta 1 treatment did not significantly eleJate 
intracellular cAMP levels, thus making it unlikely that cLp il a second 
TnMhT" '^f T ^ ^^^-^ ^^udies suggest thlt the 

i^v^r^r^enfrelula^tior ^^^^ ' ^^^^ ^^^^^^ -'--^ - 
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of^'TlateT^J^r^'"' epithelial cell lines were analyzed for expression 
ot platelet-derived growth factor (PDGF) genes. Of the 12 cell lines 
fZlT\^' '^^^^^^'^ f^^"^ breast, lung, gastric, and ovarian carcinomas, were 
InT PDGF T'^Trl ^^^^^^^^'^ ^^^^-2 genes. The levels of both PDGF-1 

and PDGF-2 transcripts were superinduced when these cells were 
treated with cycloheximide, an inhibitor of protein synthesis. These 
^^Ul-^ i^^'""^ activity that in studies with BALB-c/3T3 cells 

[?5?S^midini 1251-labeled PDGF and stimulated incorporation of 

[3H] thymidine. This stimulating activity was inhibited after reduction of 
antibodies to pdSf\'^ mercaptoethanol or after preincubation :;ith 
Si^^f^r r Moreover, this activity was not affected by heat 

treatment . Immunoprecipitation studies revealed that breast, lung 
30 and 32 i^B^'^ZTJ"^ "^^'3' produced PDGF-like proteins that migrated as 
^° ^.^^'^ ^l'^^ species under nonreducing conditions and as 15- and 16-kD 
species under reducing conditions. In contrast, malignant cells of 
m^biUtv ^"^^"'^^^ PDGF-like proteins thit were i^ch^nged in 

mobility after reduction. As PDGF receptors were not detected on these 



malignant epithelial cells, the production of PDGF-like proteins may 
affect other cells in the microenvironment by paracrine mechanisms and may 
contribute to excessive cell proliferation, inflammatory reactions, and 
connective tissue remodeling seen in certain carcinomas. 
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The chromatin structure of a diploid precursor B-cell line (REH) , in 
vitro-stimulated normal B - lymphocytes , and reactive and malignant 

lymph node B-lymphocytes was studied by staining formaldehyde -fixed, 
permeabilized cells with the DNA-specific fluorophore 7 -aminoactinomycin D 

(7-AMD) and measuring single-cell fluorescence by flow cytometry. Resting 
peripheral blood B- and T- lymphocytes (GO cells) bound low amounts of 7-AMD 

(7-AMD- phenotype) , while Gl REH cells and purified B-cells stimulated with 
anti-mu + B-cell growth factor bound nearly twice as much 7-AMD 

(7-AMD+ phenotype) . 7-AMD binding increased up to threefold and the 
differences in binding between GO and Gl cells were nearly abolished when 
nuclei were isolated prior to fixation or when fixed whole cells were 
treated with DNase 1. 7-AMD binding increased in parallel with 
autof luorescence and approximately linearly with time during the GO-Gl 
transition of in vitro stimulated B-cells, as was determined by 
simultaneous measurements of 7-AMD fluorescence and autof luorescence or 
fluorescence of fluorescein isothiocyanate-labeled antibodies to the early 
activation antigen 4F2 and to the transferrin receptor. In cell suspensions 
from lymph node biopsies, the 7-AMD+ phenotype was a property of tumor 
cells ^ in patients with high grade non-Hodgkin • s lymphoma (H-NHL, Kiel 
classification, 5/5); cells with this phenotype were only found in one of 
nine low grade non-Hodgkin ' s lymphoma samples (L-NHL, 1/9). The other (8/9) 
L-NHL samples and the reactive lymph node contained only 7-AMD- cells. All 
tumors were diploid. The correlation observed between 7-AMD binding and 
DNase 1 susceptibility of DNA in chromatin (P less than 0.001) suggests 
that 7-AMD binding is a marker of general transcriptional activity. 
Surprisingly, the percentage of tumor cells in S phase did not correlate 
significantly with 7-AMD stainability (P = 0.07), while the light 
scattering (cell size) of GO/Gl cells was highly correlated to 7-AMD 
binding (P less than 0.001). 
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A potent immunosuppressive factor isol;^tf.H 
suppressive E-receptor (cjppi ^ J!?''^' ^^^^ factor was named 

leL '^^ns-~ a" i" - 

active at nanomolar concentrafio^^ .polyclonal T cell activation. SER is 

^?^toh":Lgg?^t^n~ 

culture than transformed celL or fSrobir^t "°fr' 

^n7h— pl-L-aJ-EL-i—^^^^^^^^ 

e^-S^ny \he=f \dlS%n-— ;«ror-ithH^^^^ 

overcome the abilitv of ^fr i-r. ^iuA-^-Z rr, ' ^^^^ partially 

reduced the^rate of of^.^.^ l/.T.tfrZrS' .11 Sot^hli ^o^\SSi^ 



the transcription of new message from activated T lymphocytes . Taken 
together, these studies indicate that SER acts as a noncytolytic 
anti-prolif erative factor on immune responses that are mediated by T 
cells. SER appears to act on a relatively late event during T cell 
activation, perhaps on some portion of the DNA replication pathway. 
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Interleukin-2 (IL-2) is a lymphokine synthesized by T cells following 
activation. Resting T cells do not express IL-2 receptors, but receptors 
are rapidly expressed on T cells following interaction of the 
antigen-specific T-cell receptor complex with appropriately processed and 
presented antigens. Anti-Tac, a monoclonal antibody that recognized the 
IL-2 receptor, has been used to purify the receptor. The recognized the 
IL-2 receptor, has been used to purify the receptor. The receptor is a 
55-Kd glycoprotein comprised of 272 amino acids including a single 19-amino 
transmembrane domain and a short intracytoplasmic domain composed of 13 
amino acids at the carboxy terminus. Normal resting T cells and most 
leukemic T-cell populations examined did not express IL-2 receptors; 
however, the leukemic cells of all patients with human T-cell lymphotrophic 
virus (HTLV-I) -associated adult T-cell leukemia (ATL) expressed the Tac 
antigen. In HTLV- 1 - infected cells, the 42-Kd long open reading frame (tat) 
protein encoded in part by the tat region of HTLV-I may act as a 
transacting activator that induces transcription of the IL-2 receptor 
gene, thus providing an explanation for the constant association of HTLV-I 
infection of lymphoid cells and IL-2 receptor expression. The constant 
display of large numbers of IL-2 receptors which may be aberrant in the ATL 
cells may play a role in the uncontrolled growth of these leukemic T cells. 
Patients with the Tac -positive ATL are being treated with both 
unmodified and toxin- conjugated forms of anti-Tac monoclonal antibody 
directed toward this growth factor receptor. 
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Interleukin-2 (IL-2) is a lymphokine synthesized by T cells following 
activation. Resting T cells do not express IL-2 receptors, but receptors 
are rapidly expressed on T cells following interaction of the 
antigen-specific T-cell-receptor complex with appropriately processed and 
presented antigens. Anti-Tac, a monoclonal antibody that recognizes the 
IL-2 receptor, has been used to purify the receptor. The receptor is a 
55-kDa glycoprotein comprised of 251 amino acids including a single 



19-amino transmembrane domain and a short intracytoplasmic domain composed 
of 13 amino acids at the carboxy terminus. Normal resting T cells and most 
leukemic T-cell populations examined did not express IL-2 receptors; 
however, the leukemic cells of all patients with human T-cell lymphotrophic 
virus (HTLV-I) -associated adult T-cell leukemia (ATL) expressed the Tac 
antigen. In HTLV-I - infected cells, the 42-kDa long open reading frame (tat) 
protein encoded in part by the tat region of HTLV-I may act as a 
transacting activator that induces transcription of the IL-2 -receptor 
gene, thus providing an explanation for the constant association of HTLV-I 
infection of lymphoid cells and IL-2 -receptor expression. The constant 
display of large numbers of IL-2 receptors which may be aberrant in the ATL 
cells may play a role in the uncontrolled growth of these leukemic T cells. 
Patients with the Tac-positive ATL are being treated with both 
unmodified and toxin-conjugated forms of anti-Tac monoclonal antibody 
directed toward this growth factor receptor. 
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The effect of tumor promoters and growth factors on the synthesis 
of urokinase and urokinase mRNA in human carcinoma cells has been 
investigated. In urokinase-producing human carcinoma cells {A1251) , a 
20-40-fold increase in urokinase mRNA level is obtained after 
treatment with 10 nM phorbol myristate acetate (PMA) , a smaller 
effect (two- to fourfold) with 2 ng/ml platelet-derived growth factor 
(PDGF) and no effect with epidermal growth factor (EGF) (up to 50 
nM) . After treatment with PMA, urokinase mRNA level increases already 
at 30 min peaking 2-4 h thereafter. Cell line A431, which has an abnormally 
high number of EGF receptors, shows the same response to PMA, but also 
responds to EGF (two- to fourfold increase in mRNA) . The kinetics are 
similar to those of A1251. Nuclear transcription experiments show 
that the PMA- induced increase in urokinase mRNA is due to increased 
synthesis. The protein synthesis inhibitor, cycloheximide (10 
micrograms/ml) , also increases the level of urokinase mRNA. When both 
cycloheximide and PMA are used, super-induction is observed. This result 
may indicate that a short-lived protein negatively regulates the level of 
urokinase. The different efficiency of the effectors (PMA and PDGF better 
than EGF) and their kinetics, as well as the effect of cycloheximide on 
urokinase mRNA synthesis, (a) are reminiscent of the effect of PDGF and PMA 
on competence phase genes (Kelly, K. , B.H. Cochran, CD. Stiles, and P. 
Leder, 1983, Cell, 35: 603-610), (b) demonstrate that the synthesis of 
urokinase is part of the early cellular response to these factors, 
and (c) provide a preliminary insight in the overproduction of urokinase by 
primary malignant tumors and transformed cells in culture. 
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Specific DNA sequences from human papillomavirus have recently been 
detected in carcinomas from epidermodysplasia verruciformis patients, and 
in vulvar and cervical carcinomas but the role of papilloma viruses in the 
aetiology of these tumours is unclear. Indeed, little is known about the 
mechanisms that convert benign papillomas into malignant tumours and 
it is not even possible in tumour induction. Here, we describe an animal 
system that permits an analysis of the interaction of papilloma virus 
genomes with carcinogenic agents at the molecular level. In our colony of 
Mastomys natalensis (a close relative of the rat family) , we have found 
extrachromosomal papilloma virus genomes persisting in a variety of tissues 
such as skin, muscle, liver and colon. With the ageing of the animals, the 
average copy number of viral DNA in skin cells increases and 
virus -producing tumours begin to appear in Mastomys at about 1 year old. 
This process is drastically enhanced by chronic treatment with a 
tumour promoter and transcription of the viral genomes has been found 
to be correlated with tumour formation. 
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Prostaglandin Al has a profound inhibitory effect on uridine 
incorporation into RNA of normal cartilage whereas N6-monobutyryladenosine 
3 ',5 '-cyclic monophosphate is either stimulatory or without an effect. Sera 
from intact and growth hormone- treated hypophysectomized rats 
stimulate RNA synthesis but serum from untreated hypophysectomized rats 
does not. The present study investigated the in vitro regulation of 
[3H] uridine incorporation into RNA of six human chondrosarcomas to 
determine if malignant human chondrocytes are under similar metabolic 
and hormonal regulation. Prostaglandin Al (25 micrograms/ml) markedly 
inhibited uridine incorporation in all six tumors (56 to 80%) . 
N6-Monobutyryladenosine 3 ' , 5 ' -cyclic monophosphate (1 mM) inhibited uridine 
incorporation in five tumors (20 to 50%) . Uridine incorporation was 
stimulated by growth hormone -dependent serum factors in one tumor and 
by growth horm.one - independent serum factors in two tumors. Two tumors 
were more responsive to serum from growth hormone - treated 
hypophysectomized rats than to serum from intact rats, and one tumor was 
unresponsive to serum stimulation. The data indicate that: (a) 
prostaglandin Al is a very potent inhibitor of RNA synthesis in human 
chondrosarcomas; (b) N6 -monobutyryladenosine 3 ' , 5 ' -cyclic monophosphate 
affects human chondrosarcomas differently than it does normal cartilage; 
and (c) responses of human chondrosarcomas to serum growth factors 
vary among individual tumors . 
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BALB/Mo mice carrying the Moloney murine leukemia virus (M-MuLV) as an 
endogenous virus become viremic soon after birth and develop leukemia at a 
later age. M-MuLV-specif ic gene expression and an increase of 
virus-specific DNA copies in lymphatic target organs are characteristics of 
the preleukemic phase. Passive immunotherapy of new born BALB/Mo mice with 
anti-gp7 0 glycoprotein or anti-M-MuLV serum prevented viremia and delayed 
significantly the subsequent development of leukemia. Molecular 
hybridization experiments showed that both virus-specific genome 
transcription and virus-specific DNA amplification could be 
completely suppressed by antiserum treatment. Thus virus - specif ic RNA 
concentrations in target organs of immunized BALB/Mo mice of 6 months or 
older were as low as in normal BALB/c mice. This is an age at which 
untreated BALB/Mo mice have already developed malignant lymphoma. Our 
experiments demonstrate that treatment with antiserum interferes with 
the early events of virus expression and thus prevents the subsequent steps 
leading to leukemia. 
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ABSTRACT: The DNA mismatch repair (MMR) system in mammalian cells not only 
serves to correct base mispairs and other replication errors, but it also 
influences the cellular response to certain forms of DNA damage. Cells 
that are deficient in MMR are relatively resistant to alkylation damage 
because, in wild- type cells, the MMR system is thought to promote 
toxicity via futile repair of alkylated mispairs. Conversely, 
MMR-def icient cells are sensitive to UV light, possibly due to the 
requirement for MMR factors in transcription- coupled repair 
of active genes. MMR deficiency has been associated with familial and 
sporadic carcinomas of the colon and other sites, and so, we sought to 
determine the influence of MMR status on cellular response to ionizing 
radiation, an agent commonly used for cancer therapy. Fibroblast cell 
lines were established from, transgenic mdce carrying targeted disruptions 
of one of three MMR genes in mammalian cells: Pms2 , Mlhl , or Msh2 . In 
comparison to wild-type cell lines from related mice, the Pms2-, Mlhl-, 
or Msh2-nullizygous cell lines were found to exhibit higher levels of 
clonogenic survival following exposure to ionizing radiation. Because 



ionizing radiation generates a variety of lesions in DNA, the differences 
in survival may reflect a role for MMR in processing a subset of these 
lesions, such as damaged bases. These results both identify a new class 
of DNA-damaging agents whose effects are modulated by the MMR system and 
may help to elucidate pathways of radiation response in cancer cells. 
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ABSTRACT: Thrombospondin I (TSP I) is an extracellular matrix glycoprotein 
that influences cell adhesion, motility, and growth. On the basis of its 
effects on endothelial cell proliferation, TSP I has attracted interest 
as a potential regulator of solid tumor growth through modulation of 
tumor blood supply. The regulation of TSP I expression is of critical 
importance for designing new approaches in tumor therapy. Recently, we 
have shown that TSP I expression is lost in nickel-transformed cells. In 
this paper, we identified an activating transcription factor 
(ATF) /cAMP- responsive element -binding protein binding site as a negative 
regulatory site in the 5 '-flanking sequence of mouse TSP I promoter. We 
identified ATF-1 as a major component of the ATF/cAMP-responsive 
element -binding protein binding complex. This M|r 35,000 nuclear ATF-1 
protein was shown to be present in higher amounts in nickel-transformed 
3T3 cells that do not express TSP I. Acute treatment of 3T3 cells 
with NiCl|2 resulted in the induction of this transcription 
factor, and this induction was correlated temporally with the 
suppression of TSP I expression in the same cells. These results show 
that nickel exposure causes accumulation of the ATF-1 transcription 
factor, which is responsible for the down-regulation of 
transcription of TSP I, and possibly other tumor suppressor genes 
during nickel- induced cellular transformation. 
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ABSTRACT: Tumor necrosis factor alpha (TNF-alpha) and interferon beta 
(INF-beta) are used to treat cancers such as human malignant 
gliomas. However, susceptibility to these cytokines varies among glioma 
cells, limiting the validity of treatment. To clarify the 
underlying mechanism for the different susceptibility to TNF-alpha and 
INF-beta, NF-kappa-B activities induced by these cytokines were analyzed 
in two glioma cell lines: SK-MGl sensitive to TNF-alpha and IFN-beta, and 
U251-MG resistant to the cytokines. Under a non-stimulated state, 
NF-kappa-B activity determined by electrophoretic mobility shift assay 
(EMSA) was detected in SK-MGl cells, but was absent in U251-MG cells. 
Treatment with TNF-alpha and/or INF-beta induced NF-kappa-B 
activity in both cell lines, especially as a single complex in SK-MGl 
cells and as two complexes in U251-MG cells. Analysis by antisera 
specific to NF-kappa-B components in EMSA indicated that the single 
complex in SK-MGl cells includes a p50 homodimer, while the complexes in 
U251-MG cells show a p50 homodimer as well as a p50-pS5 heterodimer. 
Since a p50-p65 heterodimer activates NF-kappa-B responsive genes, it is 
possible that the induction of NF-kappa-B responsive genes by these 
cytokines may serve to protect the cells from the cytotoxic effects of 
cytokines . 
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Curable and noncurable malignancies: Lessons from paediatric cancer. 
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ABSTRACT: The tremendous progress achieved in understanding the molecular 
basis of cancer, was unfortunately not followed by a mutual improvement 
in the morbidity and mortality of adult cancer. In contrast, the success 
rate achieved in paediatric oncology has increased significantly during 
the past 30 years, and more than two-thirds of the children with cancer 
can now be cured. p53 has been shown to have a central role on apoptosis 
in various cells. As apoptosis is a final common pathway for much of our 
anti cancer therapy, resistance to apoptosis due to a normal activity of 
p53 is an important mechanism of tumor resistance and treatment 
failure. Contrary to the findings in most adult tumors, where about 50% 
of the tumors lack p53 activity, the rate of p53 mutations in childhood 
cancer is surprisingly low. This may be the key to the much better 
prognosis of children with cancer. In most adult tumors, multiple genetic 
events, between five and seven, are usually involved. The oncogenes 
involved in such tumors usually represent those located upstream of the 
nuclear transcription factors. In most paediatric tumors, in 
contrast, the initiating event is the activation of nuclear 
transcription factors secondary to chromosomal 

translocations. It can be speculated that multiple events activating 
various components of the signal transduction machinery are needed for 
tumorigenesis, and hence the evolution and progression of such tumors is 
slow. Moreover, if the malignant cell has to accumulate multiple 
mutations, the chances of crippling the apoptotic mechanism are higher. 
Genomic instability evidenced by microsatellite variation has been found 
m colon, pancreas, breast, liver and ovarian adult tumors, and not in 
paediatric tumors. As multiple somatic mutations are needed for the 
initiation and progression of the common adult malignancies, inherent 
genomic instability can dispose to accumulation of multiple mutations. 
All these molecular interactions are discussed with relevance to the 
difference between non-curable, mostly adult tumors, and curable, mostly 
paediatric tumors . 
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A comparative study of cytokine gene transcripts in normal and 
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ABSTRACT: Using a differential centrif ugation method followed by culture in 
selective medium, we have successfully isolated and maintained individual 
epithelial and stromal cells from normal (n = 10) and malignant (n 
= 6) human breast tissue and characterized their phenotype by 
immunocytochemistry. Further, we have studied expression of the cytokine 
genes IL-l-beta, lL-6, IL-8 and TNF-beta in each cell fraction by RT-PCR 
and have compared these results with cytokine gene expression in tissue 
extracts from which primary cultures were derived. In breast tumours, 
there was near complete absence of IL-l-beta in both whole tissue and 



cultures, with the oppositrresuTt in nnr^^H"^^ .'^^ 
levels of lL-8 exnressHon w«^!^ ^ breast. Near identical 

irrespective of Ss^uJ origin S^betf L'f -^\P-P--tion, 
tissue samples, in 9/10 epi^helTf^^ ^tl . ^^P^f ssed in all normal 

preparations, in tumours "^TOF beta wa:'^:ssoJ°^' S'^' 

whole tissue or stromal ^ampLs with redu^^H Predominantly with 

preparations. Our data confirm thafn.f^f expression in epithelial 

malignant human breast tissuJ can be^^n^^ cultures of normal and 
epithelial and mesenchvmar^^ ? ^^/^^c^ssf ully separated into 
maintained in c^lt're foJ up ^o ^2?alTT '""''^ Phenotype can be 
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activities induced bvTOF ^^^^^P^ibility to TNF-alpha, NF-kappa-B 
using gel moSintJ sLft a^sSs Ty.tltV/l^'' ^^'^"'^ ^^^^ ^i^^ 

in the absence of'^TSF-fLhramona afnh. ''^^'^ activity was detected 

could be found amonq TNF aLhrrL™^ J^^L"^^''^^^^''^ ^^-"^^^ ^^11^' "one 
NF-kappa-B activit?^in boS'^cen Ln^r ^^Sl-MG cells. TNF-alpha induced 
complex in U251-MG ce^ls The^3 r^" ?^ ^^P^^^^^^^ ^ith an additional 
of NF-kappa-B in SK-MGl celJs or th^ H^^^^^'^ ^^^^^ expression 

by TNF-af?ha in U251 Sg cells Sg^J^fLlIt^d toth^^'"^ ^^"'^'^^ ^"^"^^^ 
susceptibility of tumor cells to TNF alpha varying degrees of 
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ABSTRACT: We recently demonstrated that keratinocyte growth factor 
(KGF) , a f ibroblast-derived growth factor, induced 

anchorage -independent growth of HPV16 DNA- immortalized human uterine 
exocervical epithelial cells (HCE16/3 cell line) in soft agarose assay. 
We have now studied whether KGF might also regulate the plasminogen 
activator (PA) system, another transformation parameter related to cell 
invasiveness. HCE16/3 cells were found to produce urokmase-type PA (uPA) 
and small amounts of tissue-type PA (tPA) as determined ™nocapture 
assay. Secretion of both uPA and tPA was increased when HCE16/3 cells 
were exposed to KGF for 4 h and continued to increase during the next 24 
h The early increase following KGF treatment was presumably 
mediated by binding of KGF to its receptors. Enhanced secretion of uPA in 
HCElS/3 cells by KGF was also seen by zymographic analysis and 
immunofluorescence. According to Northern blotting KGF upregulated the 
transcription of uPA gene in HCE16/3 cells; the upregulation 
occurred only after 12 h of KGF treatment, suggesting that 
stimulation of uPA production by KGF is a biphasic event. As proteolysis 
is a prerequisite for tumor cell invasion, taken together with our 
previous results, the present findings suggest that KGF may play an 
important role in the transition of immortalized uterine cervical 
epithelial cells from in situ to invasive carcinoma. 



18/3,AB/127 (Item 9 from file: 5") 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2003 BIOSIS. All rts. reserv. 

09688070 BIOSIS NO.: 199598142988 

Actions of vitamin D-3 analogs on human prostate cancer cell lines: 

Comparison with l , 25 -dihydroxyvitamin D-3. 
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ABSTRACT- Data from epidemiological studies has suggested that vitamin D 
deficiency may promote prostate cancer, although the mechanism is not 
understood. We have previously demonstrated the presence of vitamin D 
receptors (VDR) in three human prostate carcinoma cell lines (LNCaP, 
PC-3, and DU-145) as well as in primary cultures of stromal and 
epithelial cells derived from normal and malignant prostate 
tissues. We have also shown that l , 25-dihydroxyvitamin D^S 

(1,25- (OH) -2D-3) can elicit an antiproliferative action m these cells^ 
In the present study we compared the biological actions of 1 , 25- (OH) -2D 
to those of a series of natural vitamin D-3 metabolites and several 
synthetic analogs of vitamin D-3 known to exhibit less hypercalcemic 
activity in vivo. In ligand binding competition experiments, we 
demonstrated the following order of potency in displacing 

(3H) l,25(OH) -2D-3 from VDR: EB-1089 gt 1 , 25 - (OH) - 2D- 3 gt MC-903 gt 



1, 24 , 25- (OH) -3D-3 gt 22 -oxacalcitriol (OCT) gt 
1-alpha, 25-dihydroxy-16-enecholecalciferol (Ro24-2637) gt 
2 5-hydroxyvltamin D-3, with EB-1089 being -2-fold more potent than the 
native hormone. No competitive activity was found for 
25-hydroxy-16 , 23-diene-cholecalciferol . When compared for ability to 
inhibit proliferation of LNCaP cells, MC-903, EB-1089, OCT, and Ro24-2637 
exhibited 4-, 3-, 3-, and 2 -fold greater inhibitory activity than 
1, 25- (OH) -2D-3 . Interestingly, although OCT and Ro24-2637 exhibit, 
respectively, 10 and 14 times lower affinity for VDR than 1 , 25- (OH) -2D-3 , 
both compounds inhibited the proliferation of LNCaP cells with a potency 
greater than that of the native hormone. The relative potency of vitamin 
D-3 metabolites and analogs to inhibit cell proliferation correlated well 
with the ability of these compounds to stimulate prostate-specific 
antigen secretion by LNCaP cells as well as with their potency to induce 
the 2 5-hydroxyvitamin D- 3 -24 -hydroxylase messenger RNA transcript in PC-3 
cells. In conclusion, these results demonstrate that synthetic analogs of 
vitamin D-3, known to exhibit reduced calcemic activity, can elicit 
antiproliferative effects and other biological actions in LNCAP and PC-3 
cell lines. It is noteworthy that although binding to VDR is critical for 
1, 25- (OH) -2D-3 action, the analog data indicate that additional 
factors significantly contribute to the magnitude of the biological 
response. Finally, the strong antiproliferative effects of several 
synthetic analogs known to exhibit less calcemic activity than 
l,25(OH),D, suggest that these compounds potentially may be useful as an 
additional therapeutic option for the treatment of prostate cancer. 
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Interf eron-stimulated response element and NF-kappa-B sites cooperate to 
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ABSTRACT: To understand the mechanisms involved in dsRNA- induced gene 
expression, we analyzed the poly (l/C) -induced transcription of the 
IFN- inducible chemokine gene IP-10 using the GRE cell line in which type 
I IFN genes have been deleted. Accumulation of IP-10 mRNA in GRE cells 
was more strongly stimulated by treatment with dsRNA than by 
IFN-alpha or IFN-gamma and was independent of protein synthesis. This 
same pattern of response was produced when GRE cells were transiently 
transfected with a plasmid containing 243 bases of sequence from the 
promoter of the murine IP-10 gene linked to the chloramphenicol 
acetyltransf erase reporter gene. Deletion- and site-specific mutagenesis 
of the 243 base pair fragment indicated that an ISRE located between 
residues -204 and -228 was a primary target site for the action of dsRNA 
on this promoter. This was confirmed by results showing that two copies 
of this ISRE tanderaly arrayed in front of the thymidine kinase promoter 
were able to mediate reporter gene transcription in 

dsRNA-stimulated cells. At least one of the two NF-kappa-B binding sites 
present in the 243 base pair IP-10 promoter is also necessary for 



^hurthe ^spf ^nS'' "^'''f.^'^'' °' ^"-^^^ eliminates promoter activity. 

Thus the ISRE and one NF-kappa-B site cooperate to produce 
transcriptional response to dsRNA. 
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ABSTRACT: Studies on the transmissibility of tumors by viruses led to the 
discovery of oncogenes. Gene fragments (v-onc) which caused 
transformation were detected in viral genomes. Homologous genes (c-o 
contr^?^^H t"" ^^^^^^^^ genomes. Proliferation and eel! metabolism a? 
controlled by these genes (proto-oncogenes) . They code nuclear 
factors involved m transcription as well as protein kinase, 
hormone and growth factor receptors, growth factors and 

^^o^n^^n^T°^''^'^ in signal transmission. Dysfunction of gene expression 
(point mutation, amplification, insertion and translocation) turns 

1''';° oncogenes. When the regulation of cell growth is 
disturbed, immortalization and transformation occur. If at the same time 
tumor suppressor genes (anti-oncogenes) are lost by allele deletion the 
degeneration is malignant. The stepwise accumulation of genetic 
changes was discovered in colorectal adenoma -carcinoma sequence. The 
knowledge of molecular biological mechanisms of carcinogenesis will 
improve the preventive and follow-up treatment of cancer patients 
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ABSTRACT: Trans in mRNA encodes a secreted metalloprotease which is 
transcriptionally induced in Rat-1 cells by epidermal growth factor 



(EGF) and a number of oncogenes. A role for transin in tumor progression 
is suggested by its overexpression in malignant and metastatic 
tumors compared to their benign couterparts . In an effort to elucidate 
mechanisms by which elevated transin expression may be inhibited, it has 
been determined that both transforming growth factor type .beta.l 
(TGF.beta.l) and increased levels of intracellular cyclic 5'- adenosine 
monophosphate (cAMP) inhibit EGF and oncogene induction of transin mRNA. 
The inhibition of transin mRNA occurred at the level of 
transcription as demonstrated by nuclear run-on assays. EGF binding 
studies in Rat-1 cells showed no significant effect of cAMP or TGF.beta.l 
on EGF receptor number or affinity. We have also examined the effects 
cAMP and TGF.beta.l on oncogene - induced transin using Rat-1 cells 
transformed by temperature- sensitive mutants of v-src and K-ras 
oncogenes. Both inhibitors prevented the induction of transin RNA as well 
as decreased the levels of transin once elevated at the permissive 
temperature. Despie the similarities in the actions of TGF.beta.l and 
cAMP on transin gene expression, TGF.beta.l treatment did not 
significantly elevate intracellular cAMP levels, thus making it unlikely 
that cAMP is a second messenger system for TGF.beta.l action. These 
studies suggest that the inhibitory effects of cAMP and TGF.beta.l occur 
by distinct pathways at the level of gene regulation. 
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ABSTRACT: TNF is a macrophage -derived polypeptide known to cause 
hemorrhagic necrosis of transplanted tumors and is cytotoxic or 
cytostatic to a variety of malignant human cells in vitro. However, 
little is known about its mechanism of antiproliferative activity. Human 
cervical carcinoma (ME- 180) cells in log-phase were treated with 
various doses of rTNF (from Genentech, Inc., Sp. Act. 5.7 .times. 107 
U/mg) for 72 hours. Fifty percent inhibition of cell growth was obtained 
at a dose of 1000 U/ml (ID50) . An identical ID50 was obtained for 
confluent cells. Maximal antiproliferative effects were observed only 
with 72 hours continuous exposure to rTNF. Exposure of cells to an ID50 
dose for 12 hours or less resulted in no antiproliferative effect; 
similar to results obtained with murine TNF. The incorporation of [3H] 
uridine and [3H] thymidine was reduced by 25 and 40% respectively by 24 
hours after TNF treatment. [3H] uridine incorporation rebounded to 
170% of controls level 72 hours after TNF addition. There was a transient 
40% decrease in [3H] leucine incorporation at 48 hours which recovered to 
control value by 72 hours. These studies show that TNF can suppress both 
DNA and RNA synthesis while protein synthesis is only transiently 
affected. Considering its short plasma half -life (.apprx. 20 min) in 
vivo, these studies also suggest that for optimal antiproliferative 
effect rTNF should be administered in a fashion which provides sustained 
drug levels. 
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ABSTRACT: A potent immunosuppressive factor isolated from 

malignant ascites fluids showed serological cross -reactivity with 
the E-receptor of human peripheral blood T lymphocytes. Thus, this 
factor was named suppressive E-receptor (SER) factor. In this 
study, we examined the effect of this immunosuppressor , SER, on 
lymphokine functions of human mononuclear cells participating in 
polyclonal T cell activation. SER is active at nanomolar concentrations 
in vitro and the inhibitory effect of SER was most pronounced when added 
at the initiation of stimulation with phytohemagglutinin or anti-T3 
antibody. Concomitant with the inhibition on PHA-induced DNA synthesis, 
lymphocytes that were treated with SER failed to progress beyond Gl 
phase of cell cycle. These growth-arrested cells did expire after 7 days 
of culture in vitro. This anti-prolif erative effect of SER was more 
easily demonstrated with normal lymphoid cells in culture than 
transformed cells or fibroblast cells. SER effectively interfered with 
the lympho-prolif erative properties of interleukin 2 (IL 2) on human 
peripheral blood mononuclear cells and an IL 2 -dependent murine cytotoxic 
T cell line. However, excess quantities of exogenous IL 2, especially 
when added in conjunction with IL 1, were able to partially overcome the 
ability of SER to inhibit T cell proliferation. In contrast to the 
inhibition on DNA synthesis of human lymphoblasts , expression of IL 2 
receptor was only minimally inhibited by SER during the first 24 h of 
culture (24% inhibition at 12 h and 34% inhibition at 24 h) but it was 
followed by full expression of IL 2 receptor by 48 h. Thus, SER merely 
reduced the rate of expression of IL 2 receptor and was not able to 
inhibit the transcription of new message from activated T 
lymphocytes. Taken together, these studies indicate that SER acts as a 
noncytolytic anti-prolif erative factor on immune responses that are 
mediated by T cells. SER appears to act on a relatively late event during 
T cell activation, perhaps on some portion of the DNA replication 
pathway. 
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RAPID AND SELECTIVE ALTERATIONS IN THE EXPRESSION OF CELLULAR GENES 
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ABSTRACT: Hormone treatment of NIH 3T3 cells that contain recombinant 
fusions between the mouse mammary virus long terminal repeat and the 
v-ras gene of Harvey murine sarcoma virus results in conditional 
expression of the ras p21 gene product. Levels of ras raRNA and p21 are 
maximal after 2 to 4 h of hormone treatment. Analysis of cellular 
RNA by Northern blotting and nuclease SI protection assays indicates that 
the expression of two cellular RNA species increases with kinetics 
similar to v-ras: v-sis-related RNA and retrovirus-related VL30 RNA. 
Run-on transcription in isolated nuclei shows that the increase in 
v-sis-related RNA is not dependent on transcription and therefore 
must arise by a post-transcriptional mechanism. The increase in VL30 
expression is a transcriptional effect. Hormone treatment of normal 
NIH 3T3 cells has no effect on the expression of these DNA sequences. 
These results suggest that v-ras stimulation of autocrine factors 
may play a role in transformation of cells by this gene and also suggest 
a reverse genetic strategy to determine the nucleic acid sequences and 
cellular factors involved in the regulation of gene expression that 
is observed. 
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ABSTRACT: The effect of tumor promoters and growth factors on the 

synthesis of urokinase and urokinase mRNA in human carcinoma cells has 
been investigated. In urokinase -producing human carcinoma cells (A1251) , 
a 20-40-fold increase in urokinase mRNA level is obtained after 
treatment with 10 nM phorbol myristate acetate (PMA) , a smaller 
effect (two- to fourfold) with 2 ng/ml platelet-derived growth 
factor (PDGF) and no effect with epidermal growth factor 
(EGF) (up to 50 nM) . After treatment with PMA, urokinase mRNA level 
increases already at 30 min peaking 2-4 h thereafter. Cell line A431 
which has an abnormally high number of EGF receptors, shows the same' 
response to PMA, but also responds to EGF (two- to fourfold increase in 
mRNA). The kinetics are similar to those of A1251. Nuclear 
transcription experiments show that the PMA- induced increase in 
urokinase mRNA is due to increased synthesis. The protein synthesis 
inhibitor, cycloheximide (10 .mu.g/ml), also increases the level of 
urokinase mRNA. When both cycloheximide and PMA are used, superinduction 
is observed. This result may indicate that a short-lived protein 
negatively regulates the level of urokinase. The different efficiency of 



the effectors (PMA and PDGF better than EGF) and their kinetics, as well 
as the effect of cycloheximide on urokinase mRNA synthesis, (a) are 

fKenv'T^ f J""'.^'.'""^ °' ''^^^ °" competence ph^se genes 

(Kelly, K., B. H. Cochran, CD. Stiles, and P. Leder, 1983 Cell 
35:603-610), (b) demonstrate that the synthesis of urokinase is part of 
the early cellular response to these factors, and (c) provide a 
preliminary insight in the overproduction of urokinase by primary 
malignant tumors and transformed cells in culture 
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Angiotensin II (Ang II) ATI receptors on vascular smooth muscle cells 
(VSMCs) are coupled to the Janus -activated kinase (JAK) /signal transducers 
and activators of transcription (STAT) pathway. We have shown 
previously that Ang II stimulation of VSMCs results in the tyrosine 
phosphorylation of JAK2 and STATl and the translocation of STATl to the 
nucleus. In the present study, we demonstrate using specific enzyme 
inhibitors and antisense oligonucleotides that both JAK2 and p5 9 Fyn 
tyrosine kinases are required for the Ang II -induced tyrosine 
phosphorylation and nuclear translocation of STATl in VSMCs. Neither 
tyrosine kinase, however, appears to function upstream from the other in a 
phosphorylation cascade. Rather, p59 Fyn functions as an Ang Il-activated 
docking protein for both JAK2 and STATl, a docking interaction that may 
facilitate JAK2 -mediated STATl tyrosine phosphorylation. In this study, we 
have also identified the nuclear dual -specif icity phosphatase 
mitogen-activated protein kinase phosphatase 1 as the enzyme responsible 
for STATl tyrosine dephosphorylation in VSMCs. 
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Stimulation of epidermal growth factor receptor (EGFR) by ligand(s) 
leads to activation of signaling molecules including Statl and Stat3, two 
members of the signal transducers and activators of transcription ( 
STAT ) protein family. Activation of Statl and StatB was constitutive 
in transformed squamous epithelial cells, which produce elevated levels of 
TGF-alpha, and was enhanced by the addition of exogenous TGF-alpha. 
Targeting of Stat3 using antisense oligonucleotides directed against 
the translation initiation site, resulted in significant growth inhibition. 
In addition, cells stably transfected with dominant negative mutant Stat3 
constructs failed to proliferate in vitro. In contrast, targeting of Statl 
using either antisense or dominant-negative strategies had no effect on 
cell growth. Thus, TGF-alpha/EGFR-mediated autocrine growth of transformed 
epithelial cells is dependent on activation of Stat3 but not Statl. 
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Research and Development Center, National Institutes of Health, Frederick, 
Maryland 21702-1201, USA. 
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Cytokines, IL-2, IL-4, IL-6, IL-7, IL-12, and IL-15 are key regulators of 
human peripheral blood T and NK cell activation and differentiation but the 
precise mechanisms that give rise to their differential activities within 
these cells are not clear. Recent studies reveal that a family of 
transcription factors, signal transducers and activators of 
transcription (STATs) directly mediate many cytokine signals. We 
analyzed the activation of STATs in primary human T and NK cells by a 
variety of specific cytokines. We demonstrate that IL-12 induces STAT4 only 
in freshly isolated primary NK cells, but not in primary T cells, 
consistent with the lack of the IL-12 receptor in resting T cells. In 
contrast, IL-4 induces different C epsilon GAS DNA-protein binding 
complexes in both T and NK cells. Moreover, IL-4 costimulation with IL-2 or 
IL-12 does not alter their own preferential GAS-like DNA binding patterns 
when C epsilon-, Fc gamma RI-, and SIE GAS motif containing 
oligonucleotide probes are compared, suggesting that induction of 
GAS-like DNA-protein binding complexes by IL-2, IL-4, and IL-12 is highly 
selective and represents one important factor in determining specific 
gene activation. In addition, IL-6 and IL-2 synergistically induce homo- 
and heterodimerized STATl alpha and STAT3 in both NK and T cells, 
consistent with their reported synergism in modulating perforin gene 
expression. We further demonstrated that IL-2, -7, and -15 induce multiple 
STAT proteins, including STATSa, STATSb, STATl alpha, STAT3 , and 
another unidentified Fc gamma RI GAS DNA-binding protein. Finally, we 
observed that activated STATSa and STAT5b proteins form distinct Fc gamma 
RI GAS binding patterns in T and NK cells, suggesting that they might have 
different roles in gene regulation. Our data provide evidence that the 
differential responses in gene expression and cell activation seen in 
primary NK and T cells on direct stimulation with different cytokines may 
be a direct result of distinct activation of STAT transcription 
factors , 
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cells . 
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Cytokines and growth factors induce activation of the family of signal 
transducers and activators of transcription (Stats) that directly 
activate gene expression. Recently, constitutively activated Statl, Stat3 , 
and Stats were identified in nuclear extracts of acute myeloid leukemia 
(AMD patients, suggesting involvement of constitutive Stat activity 
in the events of leukemogenesis . In the present study, blasts of nine AML 
cases were investigated for the constitutive binding activity of the 
recently identified transcription factor LIL-Stat (LPS- 



and IL-l-mducible Shat) . Band-shift assays were performed using the 
LPS-and IL-l-responsive element (LILRE) oligonucleotide , a gamma 
interferon activation site-like site that is present in the human IL-lbeta 
promoter. Constitutive LIL-Stat binding activity was observed in 
three leukemic cell lines and in seven out of nine AML cases. Transient 
transfection studies with a reporter plasmid containing three sequential 
LIL-Stat binding sites showed distinct transcriptional activity of 
LIL-Stat only in those AML blasts that constitutively expressed LIL- 
Stat. In CD34+ cells LIL-Stat also constitutively bound to its 
consensus sequence. However, when these cells were cultured in the presence 
of macrophage-colony stimulating factor (M-CSF) and stem cell 
factor (SCF) for differentiation along the monocytic lineage the 
LIL-Stat binding activity disappeared totally. in agreement ' with 
these ^ findings neither mature monocytes nor granulocytes showed 
constitutive or inducible LIL-Stat binding activity. We conclude that 
the LIL-Stat transcription factor is constitutively 

activated in undifferentiated and leukemic hematopoietic cells, but not in 
mature cells. This may suggest a role for this transcription 
factor m the process of differentiation. Copyright 1998 bv The 
American Society of Hematology. 
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Lack of 2',5'-oligoadenylate-dependent RNase expression in the human 
hepatoma cell line HepG2 . 
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2' ,5 '-adenylate oligomacleotide (2 -5A) -dependent RNase and 
2-5A-synthetase are two enzymes of the 2-5A system strongly implicated in 
the basal control of RNA decay of both interf eron-treated and untreated 
cells. RNase is activated by a 2-5A produced by 2-5A-synthetase, both 
enzymes being overexpressed by type I -interferon (alpha/beta) . We described 
L^! ^^""^^ ^^""^ ^ ""^^^ ^^^^ completely deficient in RNase and its 

mRNA, while p69 2-5A-synthetase was normally interferon alpha/beta-induced 
The complete absence of this RNase in human hepatoma cells (HepG2) was 
shown using three different methods based on the binding of a [32P] -labeled 
2-5A probe of high specific activity to its binding site. Negative Western 
Clotting assay with a specific monoclonal antibody correlated the previous 
findings. RNase-specif ic mRNA was not detectable even after treatment of 
cells with 1000 units/ml of interferon alpha/beta. This is not due to a 
mutation of the gene because an intronless genomic DNA sequence encoding 
2-5A-binding site was cloned and expressed. It is likely that the 
expression of 2 - 5A-dependent RNase was impaired at the transcriptional 
level while having the known IFN alpha/beta-transcriptional regulatory 
factors as revealed by induction of p69 2-5A-synthetase gene. This may 
r^r"" ^ differential activation of 2 -5A-dependent RNase and 

2-5A-synthetase genes by type I-interf eron, and suggests that other members 
ot regulatory transcription factors, different from IRF-1 and 
STAT proteins, may participate in two different interferon aloha/beta 
signaling pathways. 
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IL-4 -induced STAT6 suppresses IFN-gamma-stimulated STATl -dependent 
transcription in mouse macrophages. 
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IL-4 suppresses the IFN-gamma- induced expression of the IFN regulatory 
factor -1 (IRF-1) gene, and this suppression is attenuated by 
increasing the amount of IFN-gamma. The effects of IFN-gamma and IL-4 on 
transcription of a reporter gene under control of a 1.3-kb fragment 
from the IRF-1 gene promoter or the STAT binding element (SBE) from 
this gene in the context of a heterologous promoter are similar to their 
effects on the endogenous IRF-1 gene. IFN-gamma-dependent 
transcription of reporter gene is suppressed by IL-4, but IL-4 alone 
has no trans -activating function. IL-4 treatment does not inhibit the 
tyrosine phosphorylation or nuclear translocation of IFN-gamma-activated 
STATl. Rather, IFN-gamma and IL-4 independently activate STATl and STAT6, 
respectively, and both proteins bind to the IRF-1 SBE in horaodimeric form. 
The affinity of STATl for the IRF-1 SBE is higher than the affinity of 
STAT6, as measured by competition with unlabeled oligonucleotide. 
These observations suggest that IL-4 may suppress IFN-gamma-stimulated 
transcription of the IRF-1 gene by activation of STAT6 , which can 
compete with STATl for occupancy of the IRF-1 SBE when STATl levels are 
low. Suppression may be attenuated as the quantity of STATl relative to 
that of STAT6 increases in cells treated with increasing amounts of 
IFN-gamma and displaces STAT6 . 
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Induction of epithelial tubules by growth factor HGF depends on the 
STAT pathway. 
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Hepatocyte growth factor (HGF) induces a three-phase response 
leading to the formation of branched tubular structures in epithelial 
cells. The HGF receptor tyrosine kinase works through a Src homology (SH2) 
docking site that can activate several signalling pathways. The first phase 
of the response (scattering) , which results from cytoskeletal 
reorganization, loss of intercellular junctions and cell migration, is 
dependent on phosphatidylinositol - 3 -OH kinase and Rac activation. The 
second phase (growth) requires stimulation of the Ras-MAP kinase cascade. 
Here we show that the third phase (tubulogenesis) is dependent on the 
STAT pathway. HGF stimulates recruitment of Stat-3 to the 
receptor, tyrosine phosphorylation, nuclear translocation and binding to 
the specific promoter element SIE. Electroporation of a 
tyrosine -phosphorylated peptide, which interferes with both the association 



of STAT to the receptor and STAT dimerization, inhibits tubule 

formation in vitro without affecting either HGF-induced -scattering' or 

growth. The same result is obtained using a specific -decoy' 

oligonucleotide that prevents STAT from binding to DNA and 

affecting the expression of genes involved in cell-cycle regulation (c-fos 

and waf-1) . Activation of signal transducers that directly control 

transcription is therefore required for morphogenesis. 
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Proliferation of adult T cell leukemia/lymphoma cells is associated with 
the constitutive activation of JAK/STAT proteins 
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Human T cell leukemia/lymphotropic virus type I (HTLV-I) induces adult T 
cell leukemia/lymphoma (ATLL) . The mechanism of HTLV-I oncogenesis in T 
r.lll^J^'^'^^''^ P^^^y elusive. In vitro, HTLV-I induces ligand- independent 
transformation of human CD4+ T cells, an event that correlates with 
acquisition of constitutive phosphorylation of Janus kinases (JAK) and 
signal transducers and activators of transcription (STAT) 
proteins. However, it is unclear whether the in vitro model of HTLV-I 
transformation has relevance to viral leukemogenesis in vivo. Here we 
tested the status of JAK/STAT phosphorylation and DNA-binding 
■ activity of STAT proteins in cell extracts of uncultured leukemic 
cells from 12 patients with ATLL by either DNA-binding assays, using DNA 
oligonucleotides specific for STAT-1 and STAT-3, 
STAT-5 and STAT-6 or, more directly, by immunoprecipitation and 
immunoblottmg with anti-phosphotyrosine antibody for JAK and STAT 

'^^'^Tt'r ^.""^^^^ ^^^"^ S °f ^2 patients studied displayed 
constitutive DNA-bindmg activity of one or more STAT proteins, and 
the constitutive activation of the JAK/ STAT pathway was found to 
persist over time in the 2 patients followed longitudinallv . Furthermore 
an association between JAK3 and STAT-1, STAT-3, and STAT 

-5 activation and cell-cycle progression was demonstrated by both propidium 
iodide staining and bromodeoxyuridine incorporation in cells of four 
patients tested. These results imply that JAK/STAT activation is 
^nnvo^^^! "^^J replication of leukemic cells and that therapeutic 
approaches aimed at JAK/STAT inhibition may be considered to halt 
neoplastic growth. 
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Differential activation of the Stat signaling pathway in the liver 
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The liver plays a crucial role in the acute phase response after injury; 
mechanisms responsible for transducing inflammatory signals to the nucleus 
to initiate this response are not known. The purpose of this study was to 
examine the induction of the novel Stat (signal transducer and 
activator of transcription) pathway in the liver after burn injury. 
Rats were subjected to either a 60% burn or sham treatment; livers were 
removed over a time course and extracted for nuclear protein. We found that 
Stat3, but not StatS, binding was predominantly increased in the liver 
after burn injury as assessed by gel mobility and "supershift" analyses. 
Moreover, Stat3 nuclear protein levels were increased 6- to 14 -fold in the 
livers of burned rats compared with those of sham rats. Stat3 
phosphorylation was rapidly induced after burn injury; the subsequent 
increase of StatS binding was completely blocked by preincubation with the 
antiphosphotyrosine antibody (4G10) . We conclude that a differential and 
early induction of Stat3 binding activity occurs in the liver after burn 
injury; this induction is mediated by an increase in phosphorylation. These 
findings suggest an important role for Stat3 in transducting inflammatory 
signals to the nucleus of liver cells after a systemic burn injury. 
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Statl associates with c-kit and is activated in response to stem cell 
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Interaction of stem cell factor (SCF) , a haematopoietic growth 
factor , with the receptor tyrosine kinase c-kit leads to 
autophosphorylation of c-kit as well as tyrosine phosphorylation of various 
substrates. Little is known about the role of the JAK/STAT pathway in 
signal transduction via receptor tyrosine kinases, although this pathway 
has been well characterized in cytokine receptor signal transduction. We 
recently found that the Janus kinase Jak2 associates with c-kit and that 
SCF induces rapid and transient phosphorylation of Jak2 . Here we present 
evidence that SCF activates the transcription factor Statl. 
Phosphorylated c-kit co-immunoprecipitates with Statl within 1 min of SCF 
stimulation of the human cell line M07e. Co-precipitation experiments using 
glutathione S-transf erase fusion proteins indicate that association with 
c-kit is mediated by the Statl SH2 domain. Statl is rapidly 
tyrosine-phosphorylated in response to SCF in M07e cells, the murine cell 
line FDCP-1 and normal progenitor cells. SCF-induced phosphorylation of 
Jak2 and Statl was also observed in murine 3T3 fibroblasts stably 
transfected with full-length human c-kit receptor. Furthermore c-kit 
directly phosphorylates Statl fusion proteins in in vitro kinase assays. 
Electrophoretic mobility-shift assays with nuclear extracts from 
SCF-stimulated cell lines and normal progenitor cells indicate that 
activated Statl binds the me7 oligonucleotide, a high-affinity SIE 
promoter sequence. These results demonstrate that Statl is activated in 
response to SCF, and suggest that Statl is a component of the SCF 



signal -transduction pathway. 
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STAT proteins are important transcription factors that 
requlate cell growth and differentiation. To elucidate the molecular 
mechanisms of insulin actions, we have studied how insulin activates 
STAT proteins in Hep3B cells. Insulin rapidly phosphorylated _ 
Statlaipha at tyrosine residues and increased its specific binding 
activities to a GAS/ISRE consensus oligonucleotide . IL-4 also 
phosphorylated Statlaipha and increased DNA binding activities to the same 
Statlaipha responsive element. There was no increase in tyrosine 
phosphorylation of JAK family of kinases following insulin stimulation. In 
contrast IL-4 stimulated tyrosine phosphorylation of JAKl, JAK2 and tyk2 
in this cell line. These data indicate that insulin receptor signaling can 
activate the transcriptional regulatory function of STAT protein, and 
that insulin actions on Statlaipha are mediated through signaling pathways 
independent of JAK family of kinases. 
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The Janus kinase (JAK) -signal transducers and activators ot 
transcription (STAT) pathway is an important signaling pathway 
of interferons and cytokines. We examined the activation of STAT 
proteins induced by interleukin-3 (IL-3), granulocyte -macrophage 
colony-stimulating factor (GM-CSF) , or erythropoietin (EPO) using the 
human leukemia cell line, UT-7, which requires these cytokines for growth. 
IL-3, GM-CSF, and EPO induced DNA-binding activity to tne 
oligonucleotides corresponding to the sis-inducible elements (SIE) of 
c-fos in addition to the beta-casein promoter (beta-CAP) , SIE- and 
beta-CAP-binding proteins were identical to Statlaipha and Stat3 complex 
and to Stats protein, respectively. This indicates that IL-3, GM-CSF, and 
EPO commonly activated Statlaipha, Stat3, and Stat5 proteins m UT-7. 
However, EPO hardly activated Statlaipha and Stat3 in UT-7/GM, which is a 
subline of UT-7 that grows slightly in response to EPO. Transfection 
studies revealed that UT-7/GM cells constitutively expressing Statlaipha, 



but not Stat3, can grow as well in response to EPO as GM-CSF, suggesting 
that Statlalpha is involved in the EPO-induced proliferation of UT-7. Thus, 
although Statlalpha, Stat3 , and StatS proteins are activated by GM-CSF, 
IL-3, and EPO, our data suggest that each STAT protein has a 
distinctive role in the actions of cytokines. 
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The induction of the transcription factor Spl by prolactin 
(PRL) and interleukin-2 (IL-2) was investigated in the PRL- and IL-2 
responsive rat Nb2 T-cell line. Western analysis showed a rapid increase in 
Spl synthesis in Nb2 cells in response to PRL or IL-2. Elevation of Spl 
protein levels occurred within 15 min following PRL or IL-2 stimulation, 
reached a maximum by 1 h and was inhibited by cycloheximide , indicating de 
novo protein synthesis. Interestingly, dilution of confluent, 
growth-arrested Nb2 cells to low density also caused a rapid elevation in 
Spl suggesting that growth arrest may down-regulate Spl synthesis. 
Electrophoretic mobility shift assays using an Spl consensus 
oligonucleotide as probe showed a rapid but transient formation of a 
single PRL- inducible complex at 30 min. In contrast, three IL-2 -inducible 
complexes were formed at 30 min and persisted to at least 60 min. Mobility 
shift interference assays using specific Stat antibodies failed to 
detect Statlalpha, Stat3 or StatS in the 30 min PRL- inducible complex. In 
contrast, the IL-2 induced complexes contained Stat3 alone at 30 min and 
both Stat3 and StatS at 60 min. The PRL- and IL-2 -inducible complexes did 
not contain the tumor suppressor protein, p53. The time dependent 
association of the Stat proteins with the IL-2 -inducible complexes, 
but not with the PRL- inducible complex, suggests that the two mitogens may 
selectively utilize specific promoter elements for transcriptional 
activation of PRL- and IL-2 -responsive genes. Alternatively, the two 
mitogens may be activating different genes with Spl-binding promoter 
elements for their mitogenic action in Nb2 cells. 
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Transcription factors of the Stat gene family are selectively 
activated by many hormones and cytokines. StatB originally was cloned as a 
prolactin-stimulated DNA-binding protein, but is also activated by 
non-lactogenic cytokines in many cell types. The recent identification of 
two distinct StatS genes, which encode a 94-kDa StatSa and a 92-kDa StatSb 
as well as several lower molecular weight isoforms, suggests additional 
complexity and combinatorial possibilities for transcriptional regulation. 
We now report a biochemical analysis of prolactin activation of Stat 
proteins in Nb2 lymphocytes, which was associated with: 1) rapid tyrosine 
phosphorylation of StatSa, StatSb, a COOH-terminally truncated 80-kDa StatS 
form, Statlalpha, and Stat3 ; 2) rapid and selective formation of StatSa/b 
heterodimers , without involvement of Statlalpha or Stat3; 3) marked serine, 
but not threonine phosphorylation of StatSa and StatSb; and 4) the 
appearance of two qualitatively distinct StatS protein complexes, which 
discriminated between oligonucleotides corresponding to the prolactin 
response elements of the beta-casein and interferon regulatory factor 
-1 gene promoters. Collectively, our analyses showed that StatSa and StatSb 
respond similarly to prolactin receptor activation, but also suggested that 
the two genes have evolved unique properties that may contribute to the 
specificity of receptors that utilize StatS signaling proteins. 
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Studies of transcriptional activation by interferons and various 
cytokines have led to the identification of a family of proteins that serve 
as signal transducers and activators of transcription (STAT) . 
STAT4 is phosphorylated following interleukin (IL) -12 stimulation and is 
required for IL-12 signal transduction, By immunoprecipitation and PGR 
amplification, a specific consensus sequence for DNA binding of the STAT4 
complex was determined. The binding sequence of the STAT4 complex, 

(T/A) TTCC (C/G) GGAA (T/A) , proved to be palindromic and similar to the 
IFN-gamma activated site (GAS) -like sequence. The first (T/A) and last 

(T/A) sites of the consensus sequence were critical for the binding 
affinity of the STAT4 complex. 
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Stem cell factor activates STAT- 5 DNA binding in IL- 3 -derived 
bone marrow mast cells. 
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y,Z^tr.r.^^l^il^''°^i'^^ it""^^^. regulates growth and differentiation of many 
be fu??i e^n.sfi^ ^ r;^^^ t ^^3"^^ transduction process that remains to 
be fully elucidated. Kit has been shown to associate with the receptor for 

acS5a?or"o^^ ' "^''^ "^""^ '° "^^^^^^^ ^'^^^^ transduced Sd 

activator _ of transcription, STAT-5. To determine if Kit signal 
transduction activated latent DNA-binding factors, includinq STAT-5 
r . ^^^fn^r'^ • ^le<=trophoretic mobility shift assays on stem cell 

n""^ ^^^^ mouse bone marrow-derived mast cells (BMMCs) 

^Ll ^° ^^Pj'^ t^^nsient activation of a DNA-binding factor 

that was Identified by supershift analysis as STAT-5. STAT-5 
DMA binding was shown to be specific for the oligonucleotide of the 
correct sequence and was dose-responsive. Epo stimulation of BMMCs led to 
lei inHn^^r ° K ^ -binding activity that comigrated with the 

IS'i^duced ' ^ ^"^^^'^ ""^ maintained at later time points than 

^7./. f . I ^^^^^ ^^^^ indicate that SCF stimulation of Kit 

E^o IdT^^H'^^f ? °' ^'''''^'^ '^'^^'"S ^it^ kinetics distinct from 

Epo-mediated stimulation. 
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Recent work has shown that IL-10 induces activation of the JAK-STAT 
acSvatS? ""of ^"f-"" mechanism underlying signal transducer and 

activator of transcription (STAT) protein recruitment to the 
interleukm 10 (IL-10) receptor, the STAT proteins activated by IL-IO 
^^>,,^"^^^''^. ^^11 populations were first defined using electrophoretic 
inLSd tf ""''^ activate! Statl and Stat3 

taJnfd Hif^f formation of three distinct DNA binding complexes that 
tamed different combinations of these two transcription factors 
in ^^^^^ =^^1= that stably expressed the murine 



and 
cont. 



IL-10 receptor. Using a structure-function mutagenesis approach two 
m^rine^'lL^'in ""^ ^^"'""^ '^^^ intracellular domain of the 

function ;L Jo^'' ^ ''^^^ '° redundantly required for receptor 

function and for activation of Stat3 but not for statl or StatS Twelve 
amino acid peptides encompassing either of these two tyrosine residues In 
phosphorylated form coprecipitated Stat3 but not Latl and SockJd 
IL-lo-mduced Stat3 phosphorylation in a cell-free system ?n contrast 
tyrosine-phosphorylated peptides containing Tyr374 of Tyr396 did no^ 
S?at3"^ t"''? t'"" °" ^'^^'^ activation. ¥hese data demonstrate tSat 

ll lQ receptor bfbi^J'''"" directly recruited to the ligand-activat^d 
iL 10 receptor by binding to specific but redundant receptor intracellular 
concept ^J^---^^, -staining phosphotyrosine. This study^hus supports th^ 
nZ^^t^ Utilization of distinct STAT proteins by different 

cytokine receptors is dependent on the expression of navicular 
ligand-activatable, tyrosine-containing STAT dockJ^g sites'^ in 



receptor intracellular domains. 
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Host genotype controls the ability of the ISGF3 complex to activate 
transcription of I FN- inducible genes. 
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C57BL/6 mice are unable to express the Ifi 202 type genes upon injection 
in vivo of multiple dsRNA, poly rl:rC, or IFN- treatment in vitro. For this 
purpose the 5' terminal flanking region (called the b segment of 804 bp) 
was linked to a heterologous reporter gene chloramphenicol acetyl 
transferase (CAT) and transfected into NIH3T3 cells or BLK cells derived 
from the C57BL/6 strain. IFN-alpha induced strong CAT activity in NIH3T3 
but not in BLK cells. This lack of transcription activation was not 
due to a defect in STAT factor activity, since IFN-alpha 
treatment in the presence of IFN-gamma priming induced translocation of the 
ISGF3 into the nucleus, and binding to the ISRE (IFN-Stimulated Response 
Element) of the 202 gene even in C57BL/6 derived cells. Surprisingly when 
three tandem copies of the 202 ISRE (42 bp) were linked to a heterologous 
promoter (c-fos promoter) driving the reporter CAT gene, activation was 
also observed in C57BL/6 cells upon IFN-treatment . Finally, another 
IFN-inducible gene, namely the Mx, was activated in C57BL/6 mice. Thus, the 
primary defect of the C57BL/6 strain leading to an impaired Ifi 202 type 
gene response to IFN appears to be an inability of the ISGF3 complex to 
activate the endogenous promoter. Altogether these results suggest that 
unidentified nuclear factors related to the host genotype control the 
ability of the STAT factors to activate transcription upon 
IFN-treatment . 
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Nuclear extracts from Spodoptera frugiperda (Sf9) cells were shown to 
contain a factor binding to DNA elements with gamma interferon 
activated site-like sequences. The DNA-binding activity was shown to be 
dependent on tyrosine phosphorylation. Hydrodynamic characterization of 
this entity revealed a Stokes radius of 8.4 nm and a sedimentation 
coefficient of 5.9 S. The molecular weight was calculated to 209,000. 
Estimated frictional (f/to) and axial (a/b) ratios indicated an elongated 
structure of this DNA-binding entity. This DNA-binding factor could 
represent a dimer of a Sf9 homolog to the mammalian signal transducers and 
activators of transcription. 
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Characterization and cloning of STATS from IM-9 cells and its activation 
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The interaction of GH with its receptor has been shown to lead to the 
phosphorylation of the signal transducer and activator of 
transcription (STAT) family of transcription factors. We 

demonstrate here that GH activates the tyrosine phosphorylation of STATS in 
the human IM-9 lymphocyte cell line. Western blotting indicates that GH 
also activates STATS in human embryonic kidney cells (293) , which stably 
express the rabbit GH receptor. Although it has been shown previously that 
GH activates both STATs 1 and 3 in the 3T3-F442A mouse preadipocyte cell 
line, we demonstrate that GH also activates STATS in these cells. Using 
electrophoretic mobility shift assay, we examined the interaction of 
proteins with DNA elements containing consensus STAT -binding 
sequences. Proteins prepared from GH- treated 3T3-F442A cells bound to the 
c-sis inducible element of the human c-fos gene (m67 SIE) , whereas proteins 
from GH-treated IM-9 cells did not. However, proteins _ from GH-treated IM-9 
cells did interact with oligonucleotides containing either an 
interferon response element or the lactogenic hormone -responsive region. 
Treatment of IM-9 cells with interf eron-gamma also induced protein 
interactions with these elements although the complexes were distinctly 
different than those seen with GH treatment. Using STAT-specif ic 
antibodies, we demonstrate that the GH- induced DNA-protein complex formed 
with the lactogenic hormone -responsive region contained STATS, while the 
interf eron-gamma-induced complex contained STATl . These results implicate 
STATS as a downstream mediator of GH action in IM-9 cells. We report here 
the cloning of two forms of STATS, STAT5A and STAT5B, from an IM-9 cDNA 
library. Northern blot analysis demonstrated multiple-forms of STATS mRNA 
in IM-9 cells. 
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Constitutive activation of STAT proteins in primary lymphoid and 
myeloid leukemia cells and in Epstein-Barr virus (EBV) -related lymphoma 
cell lines. 
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Although various molecular mechanisms of STAT protein (signal 
transducers and activators of transcription) activation have been 



^H^i^^^^i^?' ,1^"!^. known about the functional role of STAT 

-dependent transcriptional activation. Herein we report the constitutive 

irliTroteli: inTT' ■ P^-Phorylation, and DNA-binding actKJty 

STAT proteins m leukemia cells and lymphoma cell lines. With the use 

of oligonucleotide probes derived from the Fc gamma RI promoter the 

the Bcr2"aer°"°''^/"^ ^ STAT-binding element in the promot;r of 

the Bci-2 gene constitutive activation of STAT proteins was detected 

m untreated acute T- and C/B-leukemia cells (3 of 5 and 12 of 19 patients 

tS:^^'o;:t ^utivrssf '^^"^'^^^^ ^^^^^ ^^^^^ ^^-^^^^ -tLe?:' s^^d 

the constitutive DNA binding activity of StatS in these cells. Confocal 




Thus, these data indicate a differential pattern of STAT protei 
activation m lymphoid or myeloid leukemia and in lymphoma celfs 
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demonstrates that PRL activates STAT3, in addit^o^^o s?ati fnJ siAT5 as 
previously reported, and that STATl, STAT3 and STAT5 are mediators of PRL 
F, = r?h'' "^^''^ ^''^^''^^ °^ lymphoid, myeloid or mammary JpTthelial origin 
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Uncoupling of the pathways which link MAP kinase to c-fos 



transcription and AP-1 in response to growth stimuli. 
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The v-Src oncoprotein induces mitogenesis and transformation of cells 
through multiple effects on diverse signalling pathways that are influenced 
by the cellular context in which v-Src is expressed. Here we have examined 
the effects of a temperature-sensitive (ts) v-Src on transcription of 
the c-fos proto -oncogene, in serum-deprived and growing Rat-1 fibroblasts. 
We have also considered the role of mitogen-activated protein (MAP) kinase, 
a known mediator of ternary complex formation at the c-fos serum response 
element (SRE) , which results in transcriptional enhancement in response to 
growth factors. In cells exponentially growing in the presence of serum, 
activation of v-Src stimulated MAP kinase and c-fos transcription. In 
cells made quiescent by serum deprivation, however, v-Src did not induce a 
c-fos transcriptional response, nor was there stimulation of ternary 
complex formation, despite normal activation of MAP kinase. Thus, 
activation of MAP kinase and stimulation of c-fos transcription and 
ternary complex formation are uncoupled in the absence of serum growth 
factors. Stimulation of c-fos by v-Src in growing cells, however, coincided 
with formation of a complex with an oligonucleotide spanning the 
c-Sis-inducible element (SIE) upstream from the SRE, suggesting that the 
signal transduction and activator of transcription (STAT) 
family of transcription factors, which bind here, may function in 
response to the v-Src oncoprotein. During these studies, we also observed 
that addition of fresh serum growth factors to growing Rat-1 fibroblasts 
expressing ts v-Src at the restrictive temperature resulted in 
substantially impaired activation of MAP kinase. This interference with 
normal growth factor signalling implies that catalytically inactive 
Src acts in a dominant negative manner by blocking normal activation of MAP 
kinase, although not at the expense of c-fos transcription. Thus, 
serum-induced c-fos transcription can also occur in an MAP 
kinase-independent manner. 
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OBJECTIVES: To determine the integration of signalling pathways 
associated with two recognized Kaposi's sarcoma (KS) growth factors, 
oncostatin M (OSM) and basic fibroblast growth factor (bFGF) , in the 
induction of KS cell proliferation. DESIGN AND METHODS: We used protein 
kinase assays, protein-DNA interactions and AP-1 luciferase assays to study 



the extracellular signal -regulated kinase (ERK) , Janus kinase ( JAK) - 
Stat and Jun kinase (JNK) pathways in AIDS-derived KS cells during 
stimulation with OSM and bFGF. RESULTS: Treatment with OSM-induced 
activation of receptor-associated JAK and phosphorylation of Statl and 
Stat3. Statl/stat3 heterodimers interacted with known 

gamma-interferon-activated sites like elements such as the sis - inducible 
element (SIE) m the C-fos promoter. In contrast, ligation of the bFGF 
receptor induced Stat3 phosphorylation and its association with the bFGF 
receptor, but failed to induce JAK activity or protein complexes which 
interact with GAS-like oligonucleotides . OSM also induced the 
activation of ERK2 by activating the serine/threonine kinases Raf-1 and 
[mitogenactivated protein kinase (MARK) ERK kinase (MEK1)]-1, while bFGF 
failed to activate any of the above components. Both OSM and bFGF activated 
the JNK pathway, along with the activation of MEKkinase (MEKK)-l. JMK 
control the transcriptional activation of c-Jun. Because the above pathways 
exert an effect on the expression or activation of activation protein 
{AP)-l components, we confirm that OSM and bFGF induce TPA response element 
(TRE) -luciferase activity synergistically . CONCLUSION: We demonstrate that 
OSM and bFGF activate distinct as well as shared signalling cascades in KS 
cells, which integrate to provide a synergistic AP-1 response by which OSM 
and bFGF may sustain KS cell growth. 
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Induction of gene expression in cytokine-treated cells involves the 
protein tyrosine kinase-dependent activation of members of the STAT 
family of transcription factors. To determine if lipopolysaccharide 
(LPS) might activate one or more STAT factors, nuclear extracts from 
LPS-treated RAW264.7 macrophages were assayed for STAT-like DNA 
binding activity using oligonucleotides recognized by different 
members of this protein family. Within 30 min a single LPS - inducible 
DNA-protem complex was detected using three separate 

oligonucleotides. This activity was not reactive with anti-STAT 
antibodies and was subsequently identified as composed of the NF kappa B 
components NF kappa Bl and Rel-A. Thus, LPS does not directly stimulate 
STAT factors with known sequence-specific DNA binding activity. 
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A signal transduction -pathway activated by many cytokines has recently 
been elaborated. The JAK kinases and the signal transducers and activators 
of transcription (STAT) factors have been found to be essential 
components. In this report, we describe the presence of constitutively 
activated STAT factors in peripheral blood cells from patients with 
acute leukemia. We used oligonucleotide probes from the beta-casein 
and IRF-1 gene promoters and the ISRE probe to detect STAT proteins 
in nuclear extracts from acute leukemia cells in bandshift assays. Specific 
DNA protein complex formation was observed with the probes from the 
beta-casein and IRF-1 gene promoters, but not with the ISRE 
oligonucleotide probe, when cell extracts from acute lymphoblastic 
leukemia (ALL) and acute myeloid leukemia (AML) were investigated. We used 
nonradioactive oligonucleotides as competitors to show the 
specificity of the complex formation. Specific antibodies directed against 
the individual STAT proteins were used in supershift experiments. 
STATS- and STATl-related factors were detected in ALL and STAT1-, STAT3 - , 
and STATS-related proteins were present in nuclear cell extracts from AML. 
Since the cells were not treated with cytokines before the nuclear proteins 
were extracted, we conclude that these factors are constitutively activated 
in vivo. It is likely that the constitutive activation of STAT 
proteins is a part of the events of leukemogenesis . 
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Intermittent plasma growth hormone (GH) pulses, which occur in male but 
not female rats, activate liver Stat 5 by a mechanism that involves 
tyrosine phosphorylation and nuclear translocation of this latent 
cytoplasmic transcription factor (Waxman, D. J., Ram, P. A., 
Park, S. H., and Choi, H. K. (1995) J. Biol. Chem. 270, 13262-13270). We 
demonstrate that physiological levels of GH can also activate Stat 1 
and Stat 3 in liver tissue, but with a dependence on the dose of GH 
and its temporal plasma profile that is distinct from Stat 5 and with 
a striking desensitization following a single hormone pulse that is not 
observed with liver Stat 5. GH activation of the two groups of Stats 
leads to their selective binding to DNA response elements upstream of the 
c-fos gene (c-sis-inducible enhancer element; Stat 1 and Stat 3 
binding) and the beta-casein gene (mammary gland factor element; 
liver Stat 5 binding) . In addition to tyrosine phosphorylation, GH is 
shown to stimulate phosphorylation of these Stats on serine or threonine in 
a manner that either enhances (Stat 1 and Stat 3) or 
substantially alters (liver Stat 5) the binding of each Stat to 
its cognate DNA response element. These findings establish the occurrence 
of multiple, Stat-dependent GH signaling pathways in liver cells that 
can target distinct genes and thereby contribute to the diverse effects 



express ion^""^ ""^^ sexually dimorphic plasma profile have on liver gene 
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Signal transduction from the granulocyte colony-stimulating factor 
IV.tUT- , involves the activation of the Janus tyrosine 

oi^rf'^ transducer and activator of transcription (Jak/ 

tl^l^^ pathway. G-CSF induces tyrosine phosphorylation of Jakl, Jak2 , 
STATl, and STAT3. The membrane -proximal region of G-CSF-R is sufficient for 
activation of Jaks . It is still unclear how STAT proteins are 
activated by G-CSF-R. We investigated the possible involvement of the 
C-termmal region of G-CSF-R in the recruitment of STAT proteins 
using BAF3 cell transf ectants expressing wild type (WT) G-CSF-R, C-terminal 
deletion mutants and tyrosine-to-phenylalanine substitution mutants. 
Electrophoretic mobility shift assays with STAT-bindinq 
oligonucleotides (m67) showed that activation of WT G-CSF-R induces 
three distinct STAT complexes, namely STAT3 homodimers, STATl -STAT3 
5^^^:^°^^^^^^' ^^^d STATl homodimers. However, STATl homodimers and 
STATl -STAT3 heterodimers were predominantly formed after activation of a 
C-termmal deletion mutant d685, which lacks all four conserved cytoplasmic 
tyrosine residues, located at positions 704, 729, 744, and 764 
Antiphosphotyrosine immunoblots of STAT3 immunoprecipitates showed that 
activation of WT G-CSF-R induced phosphorylation of STAT3 . In contrast, no 
phosphorylation of STAT3 was observed after activation of deletion mutant 
dees. These findings establish that the C-terminal region of G-CSF-R plavs 
^° activation of STAT3 . By using tyrosine-to-phenylalanine 

substitution mutants of G-CSF-R, we further show that tyrosine 704 present 
in a YXXQ consensus sequence shown to be essential for STAT3 binding to 
gpl30, is not exclusively involved in the activation of STAT3 by G-CSF-R. 
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Binding of granulocyte colony-stimulating factor (G-CSF) to normal 
myeloid cells activates the protein tyrosine kinases Lyn and Syk and 
results in the immediate early upregulation of G-CSF receptor (R) mRNA. In 
our studies of the signaling pathways activated by G-CSF that are coupled 
to proliferation and differentiation of myeloid cells, we examined whether 
G-CSF activated a latent transcription factor belonging to the 
STAT protein family. Electrophoretic mobility shift assays (EMSAs) of 
nuclear extracts from G-CSF-stimulated human myeloid cells showed the rapid 
activation of a DNA-binding protein that bound to the high-affinity 
serum-inducible element (hSIE) and migrated with mobility similar to serum 
inducible factor (SIF) -A (Stat3 homodimer) . The G-CSF-stimulated 
SIF-A complex (G-SIF-A) did not bind to duplex oligonucleotides used 
to purify and characterize other Stat proteins (Statl-6) . In 
addition, antibodies raised against Statl-6 failed to supershift the 
G-SIF-A complex or interfere with its formation. Based on its binding to 
the hSIE and lack of antigenic cross-reactivity with other known STAT 
proteins that bind to this element, it is likely that G-SIF-A is composed 
of a distinct member of the STAT protein family. EMSAs of whole-cell 
extracts prepared from cell lines containing full-length and truncated 
mutants of the G-CSFR showed that activation of G-SIF-A did not correlate 
with proliferation; rather, optimal activation requires the distal half of 
the cytosolic domain of the G-CSFR that is essential for differentiation. 
Activation of G-SIF-A, therefore, may be an early G-CSFR-coupled event that 
is critical for myeloid maturation. 
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The T cell activation is initiated by interaction of specific Ags with 
TCR, followed by activation of intracellular biochemical events leading to 
activation of several genes. The activation of signal transducer and 
activator of transcription (STAT ) proteins in a primary 
TCR-mediated activation of T cells have been explored. In purified human 
peripheral blood T cells, nuclear STAT proteins were activated 
approximately 3 h after activation by cross-linked anti-CD3 Abs. These 
STAT proteins were detected by using the IFN-gamma-activated sequence 
(GAS) and related oligonucleotides as probes in electrophoretic 
mobility shift assay. Analysis of the nuclear extracts with anti-STAT 

Abs indicated that they contained STAT-3 and additional proteins 
crossreactive with the STAT family. The induction of STAT 
activity was inhibited completely by pretreatment with either cycloheximide 
or cyclosporin A, thus indicating that the induction was due to a secondary 
factor produced by the activated T cells. As neutralizing anti-IL-e 
Abs effectively down-regulated the early induction of STAT proteins 
and as exogenously added IL-6 rapidly activated DNA binding similar to 
TCR-mediated bindings, it can be concluded that IL-6 is the factor 

responsible for the activation of STAT proteins in a primary T cell 
response . 
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Differences in nuclear signaling by leukemia inhibitory factor and 
t"^^^5^^°r^^T^; °f STAT proteins in regulating vasoactive 

intestinal peptide gene expression. 
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To investigate the importance of STAT protein activation in 
leukemia inhibitory factor (LIF) -mediated induction of neuropeptide 
gene transcrxptxon , we compared signaling to the 180 -bp cytokine 
response element (CyRE) in the vasoactive intestinal peptide (^IP) promoter 
StiiJtr (IFN-gamma) and LIF. We show that LIF and IFN-gammJ 

activate STAT proteins but only LIF activates VIP gene 
transcript ion. Thus STAT activation is not sufficient for VIP 

activation. In a CyRE reporter plasmid, in which the 
ll^L t- deleted, LIF, but not IFN-gamma, ;ctivates 

transcription , indicating that sequences within the CyRE distinct 
from the STAT site are important to LIF-mediated transcriptional 
a norviperoic ce?rf'^°'' ""^'""^ transcriptional activation to LIF in 

a non VlPergic cell line, suggesting that cell -specif ic factors exist which 
are permissive for cytokine-dependent regulation of gene expression. Suman 
and mouse sequences are highly conserved in the region of the CvRE 
Ses'e f?ndi:f' T '''^^''^^^^ importance of multiple regLns Itl cJre'. 
S^T J^ ^ ■ ""^^^ regions within the CyRE distinct from the 

STAT site are important to the LIF-dependent regulation of VIP gene 

S?okine°spec??fc T.^IH . '^^^ ^^^^^ ^ cell-specific and 
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coS^y-stSi^iting fLto^^S^CS^rt^ ^o^-.^,^^^:^^^^^^ 

CDls/jlSf'^lu'^'^'' transduction, we constructed a ^Dls/cS/JaS 

intJri mo^^^i ^^""h ^°'^taining the external domain of CD16 and the 

Vaccinia Srus Th^ i'^''^ expressed this fusion protein using a recombinant 
vaccinia virus . The clustering of CD16/Jak2 fusion protein by cross - linkinq 
Protein bu? dS n ^ ^e^-^-^ autophosphorylation ^of the f^sJon 

Sk2 or the hf^f r ^n'^'"''^ phosphorylation of either the endogenous 

Jak2 or the beta chain. Cross -linking of CD16/Jak2 stimulates the tyrosine 



phosphorylation of a large group of proteins that are also phosphorylated 
after the addition of IL-3 or GM-CSF and include proteins of 145, 97, 67, 
52, and 42 kDa . Closer analysis demonstrated that the CD16/Jak2 
phosphorylates She, a 52 -kDa protein, and the 145 -kDa protein associated 
tightly with She, as well as mitogen-associated protein kinase (pp42) . 
Electrophoretic mobility shift assays demonstrate that CD16/Jak2 activates 
the ability of signal transduction and activation of transcription ( 
STAT) proteins to bind to an interf eron-gamma-activated sequence 
oligonucleotide in a manner similar to that seen after IL-3 
treatment. Cross-linking of the CD16/Jak2 protein stimulated increases in 
c-fos and junB similar to IL-3 but did not cause major changes in the 
levels of the c-myc message, which normally increases after IL-3 treatment. 
Thus, a transmembrane CD16/Jak2 fusion is capable of activating protein 
phosphorylation and mRNA transcription in a manner similar but not 
identical to hematopoietic growth factors. 
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The mechanisms by which GH regulates gene expression to alter growth and 
metabolism are unknown. We have demonstrated previously that in vivo GH 
treatment rapidly stimulates the tyrosine phosphorylation of multiple 
nuclear proteins and have identified the inducible transcription 
factor Statl (formerly Stat91) as one of the major GH-activated 
nuclear phosphoproteins . We now show that Stat3, a new member of the 
STAT (signal transducer and activator of transcription) family 
of transcription factors, is also phosphorylated on tyrosine residues 
and rapidly appears in the nucleus in response to GH. Activated Stat3 
interacts with the naturally occurring c-sis-inducible element of the c-fos 
gene after GH treatment, as demonstrated by gel mobility shift assay, and 
is a component of gel -shifted bands A and B when the high affinity 
sis-inducible element is used as a probe. Our results suggest that multiple 
STAT proteins may mediate some of the pleiotropic effects of GH on 
gene expression. 
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Statl and Stat3 are two members of the liqand-activatort 
transcrxptxon factor family that serve the dual functions of ^""'"""^^ 
DrotJins activators of transcription. Whereas the two 

l.T^Z .^^^^""^ ""^f^ similar (not identical) optimum binding sites from 
random olxgonucleotides , differences in their binding affinity were 
af tlZ./^/V/'"^ with natural STAT-binding sites. To\ake advLtage 
?L these different affinities, chimeric Statl :Stat3 molecules werS used to 
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fal^L ""t^'/^^t pathway of intracellular signals is used by growth 
factor- and cytokine receptors to induce gene transcription We 
Ph^rbo^'^es L ^'"iS:rf ^^"erentiation of myel^i'rcelS, induced by 

factor -1 !cSF . dFN-gamma) or colony-stimulating 

^fff^l^^^^' V accompanied by the activation of the 

differentiation-induced factor (DIF) . Activated DIF specificallv 
mr^f^' ""'^ ^ subclass of gamma-interferon activation s^te ^cis) -like 

geSer:Morof-mature"°" "T"' ^""^^ ^^^^ ''^^ CSF-^ ^romStis tJ: 

generation of mature macrophages, activates DIF. No activation was observed 

factor G-CSF Sntiho^? . granulocyte growth and differentiation 

tactor G CSF. Antibodies raised against a Stat family protein 
designated mammary gland factor-stat 5 (MGF-stat 5) 
reacted with DIF induced by either C'5P-i (-m ncT? tt^ivt' 

eicner gm CSF- or IFN-gamma-treated cells by GAS olioonucleotid*. 
precipitation. This protein reacted with antibodies to b^thScFsJ^t 
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Growth hormone activates gene transcription of the serine protease 
inhibitors (SPI) 2.1 and 2.2 by an unknown mechanism. In order to define 
the promoter regions responsible for this effect and to characterize the 
transcrxption factors involved, we have performed gel electrophoresis 
'!l°^^,lu^Z ^^"-^^ ^^^^^^ °" nuclear extracts from cell lines transfected with 
Se spf GLE"l""'T'°h T""- ^'"^ identified a 9-base pair DNA element, 
^' ^^^^^ ^ complex with nuclear proteins followinq 

thiildxir kLa^"°" P^^^^^ upsfream of a minima! 

thymidine kinase promoter, drives chloramphenicol acetyltransf erase 
^o^''^ho=°'' ^ ^"""^^^ hormone -dependent fashion. This element is similar 

to those from several genes regulated by other cytokines includina 
interferon The growth hormone - induced complexes formeS were dependent on 

SanscrL? interf eron-gamma^acSJateS 

transcription factor Stat 91. Competition studies with 
oligonucleotides similar to the SPI -CLE 1 reveal the sequence of a 

element that specifically binds growth hormone-regulated nuclear 
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.^Sifn^^^ keratinocytes have important immunologic functions, which is 
tl^fV.Zl. ^^^'^^9 ^.^°^nd healing, in psoriasis, and in allergic and 
c JniZtl ^""^^^ processes, keratinocytes not only^roduce 

cytokines and growth factors that attract and affect lymphocytes but also 
respond to the polypeptide factors produced by the l^phocjtes clmma 
mol^cu^iref ecf"^"""'^ ■ ^^^^ -^naling ^olypepJTde SrprS^ry 

reou^aie ll^t ^^^ivation of specific transcription factors that 

regulate gene expression m target cells. In this work, we present a 
molecular mechanism of lymphocyte -keratinocyte signaling in the epidermis 
aLoSlted S?h''''"'°"' delayed-type hypersensifivity^reactionS^St are 
ac?i^ation accumulation of lymphocytes. These resulted in 

activation and nuclear translocation of STAT -91, the 
IFN-gamma-activated transcription factor, in keratinocytes in 
VIVO and subsequent induction of transcription of keratin K17. within 
the promoter of the K17 keratin gene, we have identified and characterized 
traniorir,^?o "^"^^^^^^ responsiveness to IFN-gamma and that binds the 

transcription factor STAT -91. Other keratin gene 

arT^rii^^^?^'^ were not induced by IFN-gamma. These results characterize 
Kmphocvtes S^%k^" a signaling pathway produced by the infiltration of 
lymphocytes in skm and resulting in the specific alteration of gene 



expression in keratinocytes . 
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nho^^hoJ^w- ^^9^1^^°^ .°f Sene expression is dependent on the tyrosine 
phosphorylation and activation of the DNA-binding activity of two related 

s;g'\'t:d °that' the' '^^^^2'- ^ecL? studi^f haJe 

TrlfTnT '?!^./?r^..Sf°^l^"?„.!f^.^-^^^-^- °f 'kinases and that 




the properties of other gxAT f a;rir ge^es . 1^ partiLla" 
cotransfection of expression constructs for St!t4 and Jak/and Jak2 Results 
to ^^^^f Ph-Phorylation of Stat4 and the acquisition of the abUit? 

■° ^^^"""^ ^° 9^"^"^^ interferon (IFN-gamma) -activated sequence of the 

interferon regulatory factor 1 (IRF-1) gene. Stat4 is locatS on 
mouse chromosome I and is tightly linked to the Statl gene, suggesting that 
^FN JZ^^ ^"^^ duplication, unlike Statl, neither fpN-alpL nor 

iumbeJ of rfv' Stat4 activated in myeloid celffby a 

number of cytokines, including erythropoietin, il-3, granulocvte 

T.r°.7TT^V^ "^^1 colon-s^imulatiAg 

factor 1, hepatocyte growth factor, IL-2, lL-4, and IL-6. 
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ABSTRACT: Interleukin- 7 (iL-7) stimulates the proliferation of normal and 
Sk/s?a^ Lth ^ precursors and T lymphocytes. Activation of the 

JAK/STAT pathway has been implicated in IL-7R signalina We 
investigated which STAT complexes are formed upon stimulation of B 
gJI re^;rd^^°'' ^""""^^ lymphoblastic leukemia (BCP-ALL) cells with IL-7. 
Gel retardation assays with STAT -binding oligonucleotides 
in°BCP ALT^V^tr induces the formation of two major STAT complexes 
in BCP-ALL cells. Supershifts with anti-STAT antibodies identified 
these as S TAT 1 and STATS complexes. This pattern of StIt actiiftSn 

aL'a:r"i;%'al ^^''"f ' T'^' ^° ^^"^ proliferation 

assays. IL-7 also induced STAT/DNA binding in BCP-ALL cases that 

proliferate in response to IL-7, suggesting that the ability of 
^^^^^^t^ JAK/STAT pathway per se is not sufficient for 

doltn f TO determine the contribution of the cytoplasmic 

°5 ^^'^ receptor a chain (IL-7R-alpha) to activation of 

STAT proteins, transf ectants of the murine pro-B cell line BAF? 
Hn^^r^ I express chimeric receptors consisting of the extracellular 
°f human granulocyte colony-stimulating factor receptor 

^^^^ transmembrane and intracellular domains of human 

^y^tion of the chimeric G-CSF-R/lL-7R-alpha with G-CSF 
of T^v? K^!^ ^ proliferative response and induced the phosphorylation 

of JAKl but not JAK2. Major STAT complexes activated by oryiacion 
^^^J!'-^/l^-'^^:^lpha contained STATl or STATS, while some formation of 
f^^^I^?"''"^^^^^^^^ complexes was also seen. These findings establish that 
STATl and STATS and possibly STAT3 , are activated upon stimulaJion of 

^^11- -ith IL-7. The data further indicate that the 
Ji:-^^-^lP^^ ^^^^^^ directly involved in the activation of JAKs and 

STATS and have a major role in proliferative signaling in precursor B 
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ABSTRACT: alpha-2 -Macroglobulin (alpha-2M) is expressed at high levels in 
the corpus luteum of pregnant rats in response to PRL and rat placental 
occurf^rJ?^'^ ^^""""^^^ document that PRL induction of alpha-?M mRNA 
occurs rapidly m granulosa cells differentiated to the preovulatory 
phenotype m the presence of FSH and steroid, is hormone specific 
(induced by PRL but not by LH or interleukin-6 {IL-6) ) , and involves 
tyrosine kinase activity. To analyze the cellular signaling events 
stimulated by PRL, transient transf actions of granulosa cells and 
electrophoretic mobility shift assays were done using the IL-6 response 
alZt ''^-f^^' ^^'^h^ alpha-2M promoter. The IL-SrI consists of lZ 

factor (ApS/s^L 3fir^"ri'' '"''"i ^'"^ ^^^^^ Ph^- ^^-p— 

ractor (APRF/stat 3) m rat liver and the mammary gland 



factor (MGF/Stat 5) from mammary tissue. By transf acting 

various alpha-2M promoter-lucif erase reporter transgenes into the 

granulosa cell cultures, we show that the GAS-like sites together with 

the minimal -48 base pairs of the alpha-2M promoter can confer PRL 

inducibility to the lucif erase reporter gene. These same GAS-like 

sequences of the alpha-2M promoter were used to analyze the DNA-binding 

activity of proteins in whole cell extracts prepared from differentiated 

granulosa cells exposed to PRL for 0.25, 0.5, 4, and 20 h. PRL rapidly 

stimulated the binding of a specific protein to labeled alpha-2M GAS-like 

oligonucleotide, and this PRL-induced binding activity was shown to 

contain Stat 5 but not Stat 1 or Stat 3, using specific 

antibodies in the electrophoretic mobility shift assays. Because both 

Stat 5 and Stat 3 proteins are present in the whole cell 

extracts of differentiated granulosa cells, PRL appears to activate 

detectable amounts of Stat 5 (and not Stat 3) . Thus, the 

initial induction of the alpha-2M gene by PRL in differentiated rat 

granulosa cells involves, at least in part, the activation (tyrosine 

phosphorylation?) of Stat 5. 
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Prolonged activation of the mitogen-activated protein kinase pathway is 
required for macrophage -like differentiation of a human myeloid leukemic 
cell line. 

Hu X; Moscinski L C; Valkov N I; Fisher A B; Hill B J; zuckerman K 

S 

Department of Internal Medicine, University of South Florida and H. Lee 
Moffitt Cancer Center and Research Institute, Tampa 33612, USA. 



huSmof f itt . usf . edu 

Cell growth & differentiation : the molecular biology journal of the 
American Association for Cancer Research (UNITED STATES) Apr 2000 11 
(4) P191-200, ISSN 1044-9523 Journal Code: 9100024 
Contract/Grant No.: P30CA76292; CA; NCI 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

The role of the mitogen-activated protein kinase (MAPK) signal 
transduction pathway in the proliferation of mammalian cells has been well 
established. However, there are relatively few reports concerning cell 
differentiation being mediated by MAPK. The effect of phorbol 12-myristate 
13 -acetate (PMA) on cell differentiation and signal transduction in a human 
myeloid leukemia cell line, TF-la, was investigated. When TF-la cells were 
treated with 10(-6), 10(-7), 10(-8), and 10(-9) M PMA for 24 h they 
underwent 98, 93, 91, and 51% macrophage -like differentiation, 
respectively. PMA treatment rapidly (10 min) induced phosphorylation of 
MAPK kinase (MEK and p44/42 MAPK) , which persisted for at least 24 h 
P44/42 MAPK immunoprecipi tates from lysates of PMA-treated cells had 
increased ability to phosphorylate the transcription factor Elk-1. This is 
important because phosphorylated Elk-1 can be considered an "end-product" 
of the MAPK pathway. In contrast, treatment of TF-la cells with 
granulocyte/macrophage-colony stimulating factor induced only transient 
activation of MEK and p44/42 MAPK (10-20 min) and an increase 
(approximately 50%) in cell proliferation, without any change in cellular 
differentiation. These results suggest that macrophage -like differentiation 
may be dependent on prolonged activation of the MAPK pathway. Additional 
support for this conclusion was obtained from experiments showing that 
treatment of TF-la cells with antisense oligonucleotides for MEKl 
coding sequences prior to adding PMA inhibited macrophage-like 
differentiation. Furthermore, transient transfection with an inactive 
dominant -negative MEK mutant also inhibited PMA-induced differentiation' 
whereas transient transfection with a plasmid coding for constitutively 
activated MEK led to macrophage-like differentiation in the absence of PMA 
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The factor-independent Dami/HEL and Meg-01 and factor-dependent Mo7e 
leukemic cell lines were used as models to investigate JAK/STAT signal 
transduction pathways in leukemic cell proliferation. Although Dami/HEL and 
Meg-01 cell proliferation in vitro was independent of and unresponsive to 
exogenous cytokines including granulocyte-macrophage colony-stimulating 
factor (GM-CSF), interleukin-3 (IL-3), IL-6, thrombopoietin (TPO) , and 
tumor necrosis factor-alpha (TNF-alpha) , the growth of Mo7e cells was 



dependent on hematopoietic growth factors. When these cell lines were 
cultured in medium without cytokines, a constitutively activated STAT-like 
DNA-binding factor was detected in nuclear extracts from both Dami/HEL and 
Meg-01 cells. However, the STAT-like factor was not detectable in untreated 
Mo7e cells, but was activated transiently in Mo7e cells in response to 
cytokine treatments. The constitutively activated and cytokine-induced 
STAT-like DNA-binding factor in these three cell lines was identified as 
STATS by oligonucleotide competition gel mobility assays and by 
specific anti-STAT antibody gel supershift assays. Constitutive activation 
of JAK2 also was detected in the factor-independent cell lines, but not in 
Move cells without cytokine exposure. Meg-01 cells express a pl85 BCR/ABL 
oncogene, which may be responsible for the constitutive activation of 
STATS . Dami/HEL cells do not express the BCR/ABL oncogene, but increased 
constitutive phosphorylation of Raf-1 oncoprotein was detected. In cytokine 
bioassays using growth factor-dependent Mo7e and TF-1 cells as targets, 
conditioned media from Dami/HEL and Meg-01 cells did not show stimulatory 
effects on cell proliferation. Our results indicate that the constitutive 
activation of JAK2/STAT5 correlates with the factor-independent growth of 
Dami/HEL and Meg-01 cells. The constitutive activation of JAK2/STAT5 in 
Dami/HEL cells is triggered by a mechanism other than autocrine cytokines 
or the BCR/ABL oncoprotein. 
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ABSTRACT: We reported previously that constitutively activated STATS was 
correlated with the growth factor- independence of HEL , Meg-01 and KS62 
leukemia cell lines (Blood 93:2 3 69,1999). Data from our lab and others 
have shown that constitutively activated STATS was detected in about S0% 
of primary acute myeloid leukemia patients. We and others further 
demonstrated the critical role of the constitutively activated STATS in 
the survival of these cell lines, by overexpression of dominant -negative 
STATS. All of these data indicate that STATS represents an attractive but 
technically challenging drug discovery target. Although activation of the 
JAK/STAT signaling pathway can be inhibited by a small chemical AG490, 
this tyrphostin molecule has an extremely short in vivo half -life and,' at 
higher doses, has non-specific effects on cell proliferation. In the 
present report, we describe the identification of antisense 
oligonucleotides to STATS and their effects on proliferation of HEL 
and Meg-01 cells. A limited gene-walk was performed with phosphorothioate 
deoxynucleotides to identify sequences capable of downregulating STAT and 
downstream gene expression. The oligonucleotides were designed 
according to the following principles: (1) 18-base antisense sequence, 
(2) complementary to at least five bases that are not hybridized in the 



predicted secondary mRNA structure, (3) minimal cytosine-guanine motifs, 
and (4) less than four contiguous thymine or guanine bases. A chimeric 
antisense oligonucleotide (S-AS-T53), which has complementary 
sequence for both STAT5A and STAT5B, demonstrated the highest level of 
inhibitory activity. Incubation of HEL cells (human erythroleukemia cell 
line) with S-AS-T53 caused a dose -dependent STAT5A and STAT5B protein 
downregulation (50% inhibition = 1.2 muM S-AS-T53), but had not effect on 
closely related members of the STAT family, STAT3 and STATl . The 
treatment also inhibited the expression of the downstream STAT5-regulated 
Bcl-XL gene. Furthermore, treatment of HEL and Meg-01 cells with S-AS-T53 
inhibited cell proliferation in a dose -dependent manner (50% inhibition = 
0.86 and 0.63 muM S'AS-T53, respectively). These data further demonstrate 
the critical role of the constitutively activated STATS in HEL and Meg-01 
leukemic cell growth. S-AS-T53 may provide an alternative approach to 
small chemical compounds for inhibiting survival and proliferative 
signaling in leukemic cells with constitutively activated STATS. 
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